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SUMMARY

This study analyzes the experiences of 23 high-achieving Black mafhematics and
engineering junior, senior and graduate-level college students. Counter-narrative and
case study methods wére used to explore and analyze ;che students’ racial and
mathematical identities as a window into the factors that accounted for their resilience.
Additionally, the Multidimensional Inventory of Black Identity (MIBI) was administered
to complement the exploration of the respondents’ emerging idenﬁﬁes of being Black,
particularly in academic arenas where their presence is scarce. As cross-case analysis
was performed on all 23 students, this study further dissects the experiences of 3
students using the life-story interview approach. The three students were chosen
specifically because of the great variance in their recognition (or lack thereof) Qf how
race, class, gender, and other social determinants operated to constrain (or not) the life
chances of people like themselves.

Results reveal two main motivations for, and trajectories of, resilience: (1) achieving
to prove racial stereotypes wrong, and (2) achieving to serve as role models for Black
learners. A model of these two overlapping and developmental trajectories is presented.-
The model differentiates two forfns of resilience, fragile and robust, and has implications
for further studies that integrate considerations of identity formation processes and the
racialized naturé of students” mathematical and life experiences. This model proposes
the integration of identity processes and mathematical experiences in understanding the

mathematical outcomes of Black college students.

Xiv -



CHAPTER 1
THE PROBLEM AND ITS BACKGROUND
The world of math: it is competitive; it is brutal. There is a racial hierarchy in this
country [which] exists, a caste system, and when it comes to [the] smarts department —
especially in mathematics —we [Black Americans] are on the bottom. That's it. I mean,

that's it. Fortunately, I have a good sense of humor; otherwise, I think I'd go crazy.

— Rob, 40-year-old, high-achieving Black mathematics doctoral candidate

The excerpt presented above comes from an interview with one of the participants in this
dissertation study, which I designed‘ to explore the voices and experiences of a select group of
academically successful Black college stndents majoring in mathematics and engineering. At the
time of his initial interview, Rob was a doctoral candidate in applied mathematics, attending an

| urban university in the Midwest. By the time of his second interview, Rob had received his PhD
end accepted a tenure-track position at a predominately African American university. Rob ‘was
one of only a few Black Americans to receive a PhD in applied mathematics in 2007. Of the 1,116
doctorates avx’rarded by US. mathematics departments in the 2004-2005 academic year, 434
(39%) of them went to U. S. citizens, leaving the majority of doctorates awarded to foreign
nationals (Mooney & Neelakantan, 2006). Of those 434 Ameriean recipients, only 14 were Black
(Mooney & Neelakantan, 2006).

Rob’s quote, and my experiences with other successful Black mathematics and engineering
students, indiczﬁes that some Black students must negotiate a delicate balance in their lives. For -
me, analysis of the abeve excerpt, its the life narrative context, and the narratives of the other _
participants in my dissertation, raised important considerations regarding mathematics
learning and participation among Blacks; considerations not usually faised in current math

education research on Black students. These considerations include race-conscious self-



perceptions in the journey toward coxﬁpleting a degree in mathematics and engineering;
definitions of group membership, including societal and self-constructions of what it means to
“be Black” in the contexts of mathematics and engineering participation, and what it means to
persist in contexts where Black students are few in number and where negative societal beliefs
about their ability and motivation endure. Rarely do we hear about successful students like Rob
and the other twenty-two participants in this dissertation. Less often do we hear them talk

about and frame their experiences as Blacks in the contexts of mathematics and engineering.

Statement of the Problem and Research Questions

Recent research in mathematics aﬁd science education has begun to raise the concern that
failure and limited persistence among Black students continues to be constructed as normative
(Atwater, 2000; Brown, 2004; Johnson, 1984; Ladéon—Bﬂling & Tate 1995; Lubienski, 2001a,
2001b, 2002b; Martin, 2000, 2005; Moses-Snipes & Snipes, 2005; Oakes, 1995; Ortiz & Calabrese
Barton, 2003; Reyes & Stanic, 1988; Tate, 1997). One reason for this is that mathematics
‘achievement, for example, is typically evaluated using aggregated test score data, whiéh often
provide a very limited and narrow perspective on mathematics learning. Further, most studies
of mathematics achievement have failed to address within-group variations among Black
students, ignoring the fact that, despite challenging experiences, many Bléck students exhibit
positive agency and achieve mathematics and engineering success on tests as well as along a
number of dimensions not captured in test score data (Berry, 2003; Martin, 2000, 2006a, 2006b,
Moody, 2001, 2003).

Even in the context of well-known intervention programs that increase the participation of
Black students (e.g., University of California at Berkeley’s Mathematics Workshop Program,

‘The Meyerhoff Scholars Program, The Algebra Project) little is known about what happens at



the individual student level or, by way of comparison, about Black students who succeed in
mathematics and éngineering without the benefit of a structured program (Hrabowski &
Maton, 1995). Moreover, seemingly absent from the largér discourse on achievement and
persistence outcomes are the voices of Black mathematics learners, themselves, particularly
those who have successfully negotiated the mathematics and engineering pipeline. Considefing’
the preponderance of research highlighting Black failure, there is a significant gap in
understanding success among Black students in the academically competitive, and socially
valued, areas of mathematics and engineering (Gutierrez, 2000; Martin, 2006a, 2006b; Moody,
2003; Nasir, 2002; Stinson, 2004; Tate, 2005a, 2005b). My dissertation research addresses these
issues and offers explanations for the success of Black students in these academic contexts.

This discussion speaksvto the general question: “How do a select group of Black
mathematics and engineering college students develop success-oriented belief sYstems and
identities aﬁd interpret, frame, and maintain high échievement outcomes?” Ultimately, the
objective of my dissertation research was to help me better understand, through their first-
person accounts, how a select group of Black mathematics and engineering college students, like
Rob, as well as those I have encountered in my other experiences, maintain, interpret, and frame
high academic achievement and success within educational arenas where Black presence is
scarce.

Qualitative research in the form of 'm-depth interviews and case study analysis has
previously explored these considerations (Delgado, 1995; Denzin, 1994; Parker, 1998). Using
counter-narratives (Bell, 1980, 1995, 2004; Delgado, 2000) and case study methods (Stake, 2000;
Yiﬁ, 1994, 2003), I conducted interviews with 23 high—échieving Black mathematics and
engineering juniors, seniors, and graduate students from Browning University (5), Soho

University (4), Medium University (8), and Ivy University (6).



I conducted initial, in-depth interviews with all participants and followed up with second
interviews of six participants. At the time the initial interviews were scheduled, per my request,
the students also brought documents that spoke to their mathematics and engineerihg

_experiences and success. The documents included old report cards, awards for mathematics or
enginéering achievéments, and scﬁolarships based on mathematics or engineering
achievements. Descriptive statistics were collected on parﬁcipénts from an analysis of
demographic data and the Multidimensional Inventory of Black Identity (MIBI), a quantitative
measure of Black racial identity.

Medium Universitf'and Browning University are public msﬁtuﬁpns located in large urban
cities in the Midwest that serve the local populations. Soho University, although located on the .
south side of a large urban Midwest city, houses a large international population and caters to
Science, Technology, Engineering and Mathematics (STEM) students. Ivy University, a private
institution, is located in a Midwestern affluent suburb and attracts an international and middle
to upper cla‘ss student population due to its academic reputation and high tuition costs. Using
the four institutions selected was valuable because their respective social contexts reflected
differing pressufes and supports that bear upon the students’ identities as Bléck mathematics
and engineering learners.

All participants self-identified as African American or Black, based on their voluntary
response to my solicitation to participate in study. Although I use the term Black in this study to .
describe both U.S. born-Black Americans and non-U.S. born Blacks, I am cognizant of the
nuances in racial identity that may occur for reasons that deal with nationality and culture. For
example, a U.S.-born Black American student may have a vastly different racial identity than a
Black student who was raised in Ghana and has recently come to the Untied States for

educational reasons. Due to the large number of Black immigrants that major in mathematics



and engineering, both U.S.-born Black Americans and non-U.S. born Blacks were included in
this study. The commonalities in their experiences, such as lack of privilege and power, are
shared because of the shared meanings for Blackness in U.S. society. As a result, some U.S.
Blacks and non-U.S. Black mathematics and engineering majors have formed common identities
based on their shared experiences in America.

My focus on college upper-class and graduate students who have successfully negotiated
the mathematics and engineering pipeline is a good choice for several reasons. Th,esé adult
students were able to offer greater insight into and reflection on their experiences; they reflected
on their experiences at the elementary, middle school, high school levels, and collegiate levels,
and challenged and contested conventional wisdom and explanations for Black student success
and failure in mathematics education. The junior, senior, and graduate status of students served
as an indicator that they had succeszully negotiated many of academic, political, and social
obstacles toward obtaining a college degree in mathematics or engineering.

Collectively, Blacks have been socially constructed and portrayed as inferior and incapable
of high mathematics aﬁd engineering achievement. Within this context of social devaluing,
Blacks” performance in mathematics and engineering has often replicated these low
expectations for academic success (Strutchens & Silver, 2000). However, this is only part of the
story of Blacks” experiences in schools (Perry,\ 2003). The chus of my research is academic
success in Black students and not academic disappointment. Therefore, I chose specifically not
to utilize lower achieving Blacks majoring in mathematics and engineering for this study. My
spotlight on high achievement counters the limited perspectives that have helped maintain the
structure of racism in mathematics and engineering.

In defining academic success in mathematics and engineering I utilize conventional,

quantitative measures of academic achievement and persistence outcomes, such as grade point



averége (U.S. Department of Education, 2002). However, my analysis of first-person data
revealed a number of other psychosocial factors that expand the notion of success and resilience
for Black students in these disciplines. Scholars who have studied the education of Black
students, such as Ladson-Billings (1998, 1999)“, have associated academic “success” with
culturally relevant teaching that has, as its primary aim, to allow for students of color to choose
academic achievement without compromising their identification with their culture. Although
teachers are primarily responsible for building a culturally relevant classroom environment,
students can create or have access to out-of-school Con/lpetencies that aid in maintaining their
cultural integrity while achieVing academic excellence (Ladson-Billings, 1997).
The questions initially guiding my dissertation study included the following: |
(1) What strategies do high-achieving Black college students use to demonstrate their
rvesilience in mathematics and engineering?;
(2) What personal meanings do these Black students assign to their resilience and success in
college mathematics and engineering?;
(3) How do these successful students give meaning to and negotiate what it means to “be
Black” in the context of studyiﬁg mathematics and engineering? ;
(4) What role, if any, does the construction and negotiation of an Black identity serve for
students who are high-achievers in mathematics and engineering?; and
(5) To what exfent do academically successful Black college students characterize and
respond to learning and pa'rticipation in mathematics and engineering as racialized
forms of experience?
I irlitiaﬂy focused on these questions because I believed they would provide insight into
themes critical to the academic success of Black students such as: (a) resilience and how

resilience is developed and framed by students, (b) perceptions of opportunities and



constraints in various mathematical and engineering—based contexts, (c) strategies used by
the students to negotiate successful participation in mathematics and engineering, and (d)
the salience of racism in the lives and the mathematical and engineering experiences of the
students, including the ways in which these students interpret and respond to the sociélly
constructed meanings for race (Berry, 2003, .2005; Martin, 2000 2006a, 2006b; Moody, 2001,

2003; Stinson, 2004; Tate, 1994, 1995a, 1995b).

Significance of the Study

Studying successful students is an approach based upon, and conducted in, the spirit of
Blacks’ historical struggle for academic achievement in spite of surmounting odds and obstacles
| (Anderson, 1988, 1995; Harding, 1981; Perry, 2003; Woodson, 1990). By analyzing thé stories of
successful Black college students and the larger narratives in which théir experiences are
embedded, my study advances important and understudied considerations regarding
participation in mathematics learning among Blacks. This study takes a fresh at look how
mathematics and engineering education can be strengthened by probing the factors that help
Black mathematics and engineering students succeed. Additionally, I propose a better
appreciation of what it means to be academically successful in contexts where Black students
are few in number and where negative societal and school beliefs about their ability and
motivation persist. The examination of these phenomena opens the door for more holistic
portfayals and examinations of high-achieving Black students.

This study stresses the éocial construction of reality and utiiizes an interpretive ap}proach to
the meanings that individuals give to their realities (Berger & Lutkmaﬁn, 1966: Denzin, 1994;
Denzin & Lincoln, 2000; Guba & Lincoln, 2005). My analysis gives more attention to race and

racism than class and gender because race was the most salient characteristic in the majority of



the students’ lives (Thomas, 2000; Twine & Warren, 2000; West, 1993). Of course this does not
imply that race, class, and gender intersections are unimportant. However, more nuanced
understandings of race —understandings that do not reinforce deficit explanations for
disparities in achievement and schooling experiences —must be developed among mathematics
educators if these intersections are to be seriously considered (Martin, in press). Other social
identities such as sexual orientaﬁoﬁ, neighborhood affiliation, Africén immigrant status, and
college climate of the four different universities were also implicafed in the narratives of these
high achieving Black collége sfudents.

The focus on Blacks was also appropriate for this study because, collectively, they are the
least successful in mathematics and engineering, in terms of enrollment and persistence to
graduation and traditional assessment of academic outcomes (Fullilove & Treisman, 1990;
Johnson & Kritsonis, 2006; Strutchens & Silver, 2000; Tate, 1997). However, continued focus on
failure tell us little about how and why some Black students achieve in these disciplines while
others, with similar life Co‘nditions, fall behind or out of school altogether. Rarely do we hear
about successful students and even less often do we hear these students talk about and frame
their own experiences as Blacks in mathematics (Berry, 2003, 2005; Martin, 2000, 2006a, 2006b,
2007; Moody, 1998, 2001) and engineering.

My s;tudy attempts to provide a space for Black Coliege students to contribute to this
important dialogue in mathematics education from their own perspectives (Berry, 2005; Ladson-
Billings, 1998; Malloy, 1997; Moody, 1998, 2001) and to provide a different picture of Black
mathematics and engineering achievement. Signﬁicmt to my study were the respondents’
perceptions of how being Black and mathematics and engineering learners ixﬁpacts their
viewpoints, their peer relationships, and their less than optimistic perspective on being future

Black mathematics and engineering professionals. The high-achieving students presented in this



study can provide genuine examples for other Black students, who are offen at risk of being
placed out of mathematics before they even step inside a mathematics classroom (Stiff &
Harvey, 1988). An even closer reading of these stories can translate into a learning tool to help
mathematics educators become more conscious of historical and current realities and challenge
framings that prevent movement toward a more inclusive mathematics and engineering
community.

I also explored the students’ vulnerabilities, their resilience, and the presence of strong risk
and protective factors in their social and academic lives. The literature often suggésts several
individual characteristics proposed to be protective (e.g., commitment to school, supportive
family and school environments, resource rich neighborhoods), while other characteristics are
proposed as risks (e.g., being Black, low maternal educaﬁén, early child bearing, female-headed
households, and perceived neighborhood “disorder”) (Pezzella, 2006; Resnick et al., 1997).
Researchers often theorize about resilience with predetermined characterizations of what they
consider to be protective and what they consider to be risks based on White middle-class
standards (Doll & Lyon, 1998; Ford, 1994; Gottlieb, 2001, 2004; Masten, 1994). Other models of
resilience indicate the protective and risk factors should be determined by the study;s
participants, as they are the ones who utilize their perception in determining those factors
(Miller & MacIntosh, 1999; Nettles & Eleck, 1993; Spencer, 2006). In conducting this study, I
resisted generating generic labels of risk or protective factors as I };erceived them. In other
words, I did not generically associate being reared in a low-income neighborhood as a risk
factor or being middle class SES as a protective factor, unless the students’ presented it as such.
Certain factors that students described as risks factors at certain points in their lives actually
served as protective factors in other settings and vice versa (e.g., attending an “all” Black school,

living in the “ghetto”).



Additionally, I sought to deepen my understanding of how race — viewed as a social
construct—and students’ conceptions of and responses to race, affect their mathematics and
engineering development. Lee (2008) explained in terms of identity classifications, why she
focuses on race as opposed to other forms of discrimination:

I fecus on race because with ascribed racial classification comes exposure to institutional

biases, prevalent cultural stereotypes, and outright persistent, intergenerational

discrimination that crosses gender, nationality, and disability. Thus to ignore race is to

take our vision away from ways in which our society institutionalizes challenges to

particular groups of people. (p. 272)

Within mathematics and engineering education, researchers have only speculated about the
role of race. My study confirms signiﬁcant dynamics for high-achieving Black mathematics and
engineering students: (1) the role and impact of rac¢ial and mathematics identity on mathematics
and engineering achievement; (2) the racialized nature of mathematics and engineering learning
and participation; and (3) achievement in mathematics and engineering in spite of daunting
obstacles.

I bring into this study a critique of mathematics achievement outcomes that fails to consider
Black students’ experiences, not just their achievement (Martin, 2007). The primary methods
thet mathematics education researchers employ to examine the achievement outcomes of Black
students are test scores and other traditional assessment measures. Looking at Black
mathematics achievement by relying solely on test data overlooks or denies the experiences of
these students and the ways in which they adapt to patterns of social inequity. These forms of
biased intellectual interrogﬁtion ignores the significance and influence that race and color has
on the American educational system (Graham, 1992; King, 1991; Ladson-Billings & Tate, 1995;
Lynn, in progress; Martin, in press; Morgan, 1980; Noguera & Akom, 2000; O’Connor, Lewis, &

Mueller, 2007; Omi & Winant, 1994; Sélorzano, Ceja & Yosso, 2000; Solérzano & Yosso, 2002a;

Steele, 1992, 1997, 1999).
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Although this work takes place in a college context, the results are relevant to the K-12
context as well, as students’ reflective experiences aid researchers in identifying those key time
periods in students’ early school experiences where mathematics success and failure are

negotiated (Martin, 2000).

Key Findings
Net Vulnerability: Risk and Protective Factors
Tﬁis study exposed additional risk factors associated with being Black such as daily
expériences of discriminatory behavior from teachers, peers, and educational institutions as a
whole that are motivated by race. The research also shows that these risk factors specifically
include experiences of racism in the mathematics and engineering classrooms that varied
depending on how each sfudent perceivedv the exi)erience. The findings also show the presence
of protective factors that help to offset these risk factors and impede other risk factors from
developing. High academic achievement in mathematics and engineering acted as a protective
factor that shielded the students in the study from some forms of adversity, but not all. Looking
at the net vulnerability levels of the students’ (i..e., the interplay of risk factors and prdtective
factors), defined as risk and protective by the students themselves, demonstfates the agency
and ability of the students to protect themselves. This finding counters statistics that assert, for
example, that approximatelyv17 percent of White children are at risk compared to over 50 of
Black children (Fitzpatrick, 1997). Research like this often compares Blacks, Latinos, and Whites
with one another without considering that environmental factors, such as racism and classism,
disproportionately place Blacks and Latinos or low SES individuals at risk. Additionally, the
traditional literature all but dismissés the operation of protective factors that help in nurturing

resilience, which develop over time and aid in mitigating negative stressful situations. The
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findings also reveal that resilience is not just a set of factors outside of the students” control (e.g.,
caring and supportive teachers, extracurricular activities, safe school environment, etc.), but are
developed in concert with the studénts’ identity (e.g., self-confidence, realistic self-assessment,
awareness of racism, seeking out likeminded friendships, etc.).

In chapter 6, I pro#zide an in-depth mapping of three students’ risk and protective factors
that developed over the course of their lives. Here I provide a snapshot of some of the more
visible protective and risk factors that were prevalen;c for the 23 students in this study. This
illustration is not exhaustive but provides a view of many of the shared protective and risk
factors in operation during the students’ college years (See Figure 1.1).

'Unlike most of the existing research on mathematics and engineering achievement among
Black students, my findings revealed important themes related specifically to success. The first
significant finding relates to resilience and how resilience is developed, demonstrated, and
framed by students. The results showed that thke students moved between two trajectories of
resilience: fragile and robust.

A fragile form of resilience is identified by strategies for high-achievement in mathematics
and engineering that primarily focus on challenging the racial stereotypes about Blacks’ abilitiés
in general and mathematics in particular. Racial stereotypes are transmitted via social
institutions with only generational modifications and are the result of historical racism (Steele,
1997, 1999). They are deeply imbedded in the psyche of all social institutions, including schools
and the people inside them (Steele & Aronson, 1995).

The methods that were employed by the participants included a defiance of race-based
expectations by way of strategies that I have défined as racialized survival strategies. The students

also pursued academic and math success to their appease parents. These methods are
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considered fragile because the students were guided by other people’s expectations of their
mathematics and to a lesser extent engineering aptitudes. This form of resilience is most

~ developed in the K-12 school years. The robust form of resilience incorporates more self-guided
motivations to achieve in mathematics and engineering. The méthods employed by the students
to navigate mathematics and engineéring achievements under the robust form of resilience

include: testing and refining self-defined criteria; seeking out like-minded people, spaces, and

13



places; and learning to appreciate math and engineering for their own sakes. This way of
achieving in mathematics and engineering is considered robust because it is self generated and
defined involving the students” own identities and motivations for success. Additionally,
success for these students was often tied to the socially conscious objective of becoming a role
model for other Black learners.

My focus on resilience in my research question is uncommon in mathematics education, in
that resilience in Black contexts is a grossly understudied phenomenon (Spencer, 2006). Some
Black students do not succumb to the social conditions that create educational, cultural, and
economic disparities, and they are able to effectively employ coping strategies to achieve.
Although Black group membership and frequent marginalization carries an extra source of risk,
the students in my study were able to transcend that risk in academically empowering ways
(Spencer, 1999).

The second finding revealed the variability that exists between the participants’ racial
identities and the impact on their academic and personal lives. For a majority of the
. respondents, being Black was a central part of their identities and they strongly identified with
others in their racial group. However, for a few students, being Black was not much of a
consideration in their identities or lives. Another important consideration in the respondents’
identities was the early development and maintenance of a strong mathematics identity (i. e.,
one’s deeply held beliefs about being a “doer of mathematics”). A strong, yet uniquely self-
tailored mathematics identity was an essential component of the students” mathematics and
engineering longevity (Martin, 2000, 2006a, 2006b).

The third finding focuses on the ﬁse of adaptive strategies employed by the students as they
encountered racial stereotypes and other forms of discrimination to negotiate successful

participation in mathematics and engineering. Certain successful strategies surfaced in response
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to racial discrimination and stereotyping. Some of these strategies include: adherence to racial
stereotypes (acting stereotypically White or stereotypically Black), and using mathematics to be
viewed as smart. Yet, the findings also show their academic éuccess came with an emotional
price. These results support the notion that emotion and Cogﬁition are complexly intertwined.
When students were Cognitively successful in mathematics and engineering they were not
necessarily emotionally happy, particularly in the fragile form of resilience.

The fourth finding was the commbh articulation that iheir mathematics and engineering
pursuits were situated within the larger contexts of Black political and educational struggle
(Martin, 2006a). As a result of their experiences with race-based oppression and mathematics
education, the concept of race played a major role in the lives of the participants.

These findings culminated in the development of a model of resilience. The results revealed
two main motivations for and &ajectories- of resilience: (1) attempting to prove racial stere\c\)types
wrong (Steele, 1997, 1999) and (2) the desire to serve as role models for Black learners. The
model differentiates two forms of resilience and has implications for further study that will
integrate considerations of identity formation processes and thé racist nature of students’
mathematical and life experiences. I expound on the definitions ofv the model in Chapter 4. In
Chapter 5, I use cross-case analysis of twenty-three high achieving students. In this thesis, I will

demonstrate the substance of my model of resilience and elaborate on the themes and strategies

characterized by each form of resilience.

The Counter-narrative of the “Subjective” Researcher
‘This dissertation research also represents the convergence of three intersecting
developmental aspects in my life (1) my experiences as a mathematically successful African

American; (2) my mathematics research, teaching, and mentoring experiences with Black
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students who exhibited academic and personal resilience; and (3) my critical analysis of
research on mathematics learning and participation among Blacks. These experiences
demonstrated the need for rigorous research to extend the knowledge base and that contributes
to a fuller understanding of Black students in mathematics and engineering, and to highlight
the factors that foster success rather than failure.

A primary purpose of this study is to deepen the understanding of these students’
experieuces and to develop new understanding of their experiences. My research included an
iterative process between the participants and I based on participants' responses and reflections
to the interview questions (Strauss & Corbin, 1997). Including the voices and experienees of
these marginalized students required me to be self-reflexive throughout the research, analysis,
and writing processes (Denzin, 1994). The participants’ stories also included parts of myself that
are shared, mutually known and commonly experienced (inter-subjectivity). I learned how to
become an authentic listener and held sacred the dialec’dc relationship between myself and the
storytellers. My methodology draws on phenomenology; deepening my level of consciousness
through seeing, intuiting and reflecting upon my everyday lived experiences. This heuristic
research approach “encourages an ihdividual to discover, and methods which enable him [her]
to investigate further by hirhself [herself]," (Moustakas, 1981, p.207). The participants and I
engaged to explore some significant aspect of their lives, to understand it better and hopefully

to transform our actions so as to collectively meet our purposes more fully (Reason & &
Bradbury, 2001). The result of this collaboration was greater than the sum of our individual
selves and thus created a stronger voice.

Counter-stories, like stories, are also told from the perspective of the storyteller. However
interpretation of the students’ experiences is a function of my historical experience,

fundamental values about the world, and the belief systems upon which my values are based.
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Counter-stories can serve as “a bridge between individual experience and systemic social
patterns...their analysis can be a potential tool for developing a more critical consciousness
-about social relations in our society” (Bell, 2003, p. 4). The use of counter-stories allowed me to
revisit racial themés, some of which have explored before and some that have not been exposed
in mathematics and engineering. The use of counter-stories resulted in narratives constructed
out of histérical, socio;cultural, and educationallrealities of these Black mathematics and
engineering college students (Ladson-Billings, 2006).

Having successfully negotiated the mathematics pipeline, majored in Electrical Engineering,
graduated from an historically Black university, and earned a Master of Science degree in
Industrial Engineering, I quickly realized that the current research on Black students and
mathematics and engineering education has not reflected the éxperiences of my peers who have
excelled in math and engineering. For example, Martin (2000) argued that many of the studies
investigating the mathematics achievement of African American students focus exclusively on
stucient failure. The focus on failure does not allow researchers to account for intragroup
achievement differences; or student success, resiliency, agency, and motivation among Black
students. Additionally, many studies lack historical context, often failing to conceptualize
achievement and persistence beyond the effects of personal background or in-school factors,
and often ignoring the role of larger socio-historical and structural forces (Martin, 2000, 2006a,
2006b). Insightful research of this nature is needed. A review of the literature within |
mathematics education shows that there exists a small number .of studies addressing these
outcomes (Ladson-Billings, 1997; Martin, 2000, 2007; Moody, 2001; Powell, 2004; Sheépard,
2006; Stinson, 2004, 2006; Thompson & Lewis, 2005; Walker, 2006). My research serves fo fill

this void.
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I approached this research with a personal commitment to comprehend issues affecting the
experiences of high achieving Black college students. As a Black female mathematics student
and teacher, | broﬁght to bear my racialized and gendered experience, along with a perspective
of being historically silenced and constantly Chailenged while developing her own mathematics
literacy and identity. My own personal triumphs in mathematics and engineering success
fueled my commitment to this work and to honestly and accurately represent the participants’
stories.

It is important to be a culturally sensitive stakeholder (hooks, 1992; Twine, 2000).
Commitment to the cause of educational change in mathematics and engineering education for
Black students is. not conducive to "hif and run” research with no stake for the researcher in the
process (Jones, 2002; McMillan & Schumacher, 1997). My insider status (as a Black engineering
degreed individual) Brought risk to thé study by my subjectivity; this had to be managed so that
it did not compromise my interpretations. My subjectivity required reflection and monitoring as-
it had influenced my initial desire to embark on the study. According to Tillman (2002),
subjectivity can, and as did in this study, shaped my sampling, the questions posed, and the
conclusions arrived at. Also, subjectivity manifested itself asa desire to offer a holistic
explanation of these students’ mathemati’c;s and engineering achievements.

It is appropriate for a researcher to acknowledge biases as these can predispose one to
interpreting behaviors in certain ways (Graham, 1992). I acknowledge at the outset of this study
my predispositions, making every attempt to resist the tendency to over-identify mysélf with
the student participants and to balance my reactions to events and interactions with the emic
perspectives of the study’s participants (Ford, 1994; Milner, 2007). In particular, I addressed my
biases or assumptions during data collection and analysis via discussions of the data and

preliminary analyses with my dissertation advisor and committee members in order to curtail
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any biases or assumptions. To gain Cﬁtical feedback and reflection, data was presented to other
researchers at colloquia and conferences.

These stories showcase the patterns of Black high-achievers within socially;valued academic
arenas. This was not merely as an intellectual exercise, but a very personal and emotional ‘
experience for me. Writing their stories gave me an opportunity to create the type of counter-
narrative that offsets the traditional gap-gazing literature that over-populates the current

knowledge on Black mathematics and engineering achievement (Lawler, 2005).

Limitations of the Study
No research is without limitations. One limitation of this study is the use of only four urban
universitieé. The four chosen universities provided a limited representation of the kinds of
institutions attended by Black mathematics and.engineering studeﬁts. I would need to recruit
students from many more universities to capture a broader range of Black experience in
mathematicé and engineering to offset this limitation. |
A second limitation is the number of students interviewed for this study. I included 23
- adult-age college students. However, the goal of the study is not to necessarily produce
generalizations. However, mathemaﬁcs educators are providing examples of qualitative
studies that produced highly generalizable findings through providing a depth analysis that
enabled other researchers to understand a phenomenon more clearly and judge its applicability
to like cases (Boaler, 2008; Erlwanger, 1975). Furthermore, Erlwanger’s (1975) case study of a
single child is considered as one of the most influential studies in the field of mathematics
education. Boaler (2008) states:
The degree of generalizability rests not only with the number of cases consulted

or randomization of subjects, but with the power of observation and analysis
produced within a study. (p. 592)
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I believe my analysis can play a significant role in understanding the links between Black
students and mathematics achievement and patterns of participation and will become partof a
knowledge base that can be understood by mathematics educators, parents, students, and the
mathematics Commﬁnity.

The data gathered from these participants cannot represent the responses of all Black
mathematics and engineering learners from these schools or the larger environments. Rather, I
am providing a qualitatively rich, principled investigation of the experiences of my participants.
Moreover, data collected from these 23 students will add to knowledge gained from similar
studies conducted by other researchers.

Third, the study is limited by the self-selection of the participants. Helms (1990) stated the
self-selection in racial identity studies may result in research participants with more
pronounced racial attitudes. Those whé inquired about this investigation were not initially
aware that the study was investigating racial identity; this may have eliminated some bias. Yet
additional bias may have arisen from respondents who were interested in the study’s topic.

A fourth limitation of this study is the researcher’s reliance on self-reported data and
interviews rather than monitoring actual decisions or behaviors of the participants. This reliance
only on verbal interviews might limit their research value.

Despite these limitations, this étudy provides a “voice” for successful Black mathematics and
engineering college students. This analysis will add important data to thé literature on African

American mathematics and engineering achievement.
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Orgénization of the Dissertation

This dissertation is organized as follows:

Chapter 2 provides a comprehensive, yet succinct, literature review that clarifies
mathematics education from its conventional Conciusions regarding mathematics achievement
for Black students, to its recent movement to progress beyond failure as normative, as emergent
researchers problematize socially constructed paradigms that impede their mathematical
achievements. This review establishes the relevance of identity construction in mathematics
learning and participation. Since Blacks in America have a history of oppression and
discrimination, this literature review also incorporates research highlighting race and racism as
important considerations for Blacks apd extends its discussion to researching race in
mathematics education. The literature review concludes by highlighting resiliency in ways that
help explain and contribute to the diverse ways that Black students successfully cope with
challenges.

Chapter 3 describés the methods, sources of data, and instrument used in this study.
Chapter 4 explains a developing model entitled Trajectories of Resilience Among Successful
quck Mathematics and Engineeringv Students, which is an extension of the Phenomenological Variant

of Ecological Systems Theory model (Spencer, 2006). The results of the analysis maps two
trajectories of resilience (fragile and robust) for successful Black mathematics and engineering
college students. Thé development of this model contributes to an understanding of the co-
construction of identity (mathematical, racial, and other social identities) to better comprehend
the participants’ intentions within their learning spaces and environments. The results showed

that the students’ co-constructed identities overlapped and intersected in academically
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nurturing ways. Equally important is the recognitioﬁ of protective factors that can help offset
the disproportionately high number of risk factors for these students.

The model has three levels: (1) the motivation involved for pursuing success, (2) the
strategies employed to ensure success, and (3) the outcomes each of these forms of resilience has
on the students” mathematical and racial identity. The students employ strategies to succeed in
mathematics and engineering that also develop from the fragile into the robust. The first two
levels are bi-directional, meaning that students began their mathematics careers with a fragile
form of resilience and then devéloped, usually in their high school years, a more robust form of
resilience. Within the robust form of resilience the fragile form is still present, but minimally so.
While striving in thé robust form of resilience, some situations still require students to utilize
strategies within the fragile form of resilience. The last level of thé model, the outcomes, is not
bi-directional. Once students transition from the fragile to the robﬁst form of resilience, the
outcome for mathematical and racial identity remain in the robust form, regardless of the
situation or use of the.fragile motivation and strategies.

Chapter 5 elaborates on the model via cross-case analyses. This allows for comparison of the
‘data from the 23 cases and to discern patterns or thémes. The intent of the study was not
evaluative, but rather to describe the reality of the Black students’ lives in their pursuit of
mathematics and engineering success. Counter-narrative and case-study methods were used to
explore and analyze the students’ rééial and mathematical identities to locate factors that
accounted for their resilience. More specifically, cross-case analysis confirmed that the
participants underwent a developmental shift from fragile to more robust forms of resilience.
The Multidimensional Inventory of Black Identity (MIBI) was also administered to complement
the exploration of the respondents’ emerging identities of being Black, particularly in academic

arenas where Black presence is scarce.
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Chapter 6 examines, through case-study analysis, 3 of the 23 stuaents’ personal life histories.
Their histories détailed their experiences in the home, schools, neighborhoods, and workforce,
with a particular focus on the role of race while negotiating their mathematics and engineering

-achievements. This study further dissects the experiences of these three students using the life-
story interview approach. The results of this phase of the research are indispensable for
understanding the diverse strategies by which academiéally successful Black college students
interpret and respond resiliently to tileir subjugation, in ways that promote academic and
personal success. These three case study analyses are representative of the larger participant
group.

Chapter 7 summarizes the study and offers implications of this research for students,

teachers, and the mathematics education community.
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CHAPTER 2
LITERATURE REVIEW
Throughout two centuries of slavery, a century of court sanctioned discrimination based
on race, and a half of century of differential access to education by race, class, language
background, and geographical location, we have become accustomed in the United

States to educational inequality.

- Darling-Hammond, 2007, p. 318

This literature review begins with an overview of research on Black students in the United
States and their particular chéllenges as mathematics and engineering learners. I briefly outline
conventional perspectives on their challenges and then question traditional explanations for
Black mathematics underachievement. Next, I discuss an emerging mathematics literature that
offers a more holistic perspective of Black mathematics education that provides space for
investigating mathematics succéss for this population. Although I draw most of this literature
review from mathematics education (due to vastly larger research base), I acknowledge the

emergence of critical engineering education research and statistics.

Mathematics Achievement Among Black Students: Conventional Perspectives
As a result of educational inequities and court-sanctioned discrimination that
institutionalized differential access to education by race, Black students in America have
endured myriad hardships that often challenged andvimpeded their academic achievements. A
number of researchers have documented the inferior education, lack of resources, obsolete
textbooks, dilapidated facilities, and inexperienced teachers that are commonplace in
predominantly low-income Black communities (Anderson, 1988; 2004; Darh’ng—Hammond,

2007; Hale, 2001; King, 1991; Kozol, 1991; Lewis, 2003; Noguera, 2003; Oakes, 1990; Perry, 2003).
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Nowhere has this compounded discrimination and differential access been more evident than
inside mathematics classrooms, which are rife with gross inequities (Stiff & Harvey, 1988,
Martin, in press).
~ Over the past 28 years, many reports have explored the underachievement and limited
persistence of Blacks in mathematics (Anick, Carpenter, & Smith, 1981; Entwistle & Alexander,
1992; Fullilove & Treisman, 1990; Oakes, 1990; Qakes, ]oseph( & Muir, 2001; Secada, 1992; Stiff &
Harvey, 1988; Tate, 1997). One of the most disturbing facts about U.S. education is that fewer
than 10 percent of American children complete the sequence of high school mathematics
courses - algebra, geometry, trigonometry, and pre-calculus - that are required in many other
countries (Campbell & Evans, 1997; Schmidt, 2003). Learning and parﬁcipaﬁon in mathematics
for Blacks have been consistently ha¥npered by persistent tracking and differential access to
higher-level mathematics curricula; poor access to the best-qualified teachers and inadequate
resources for learning mathematics (Oakes, 1990); and limited opportunities to connect school
mathematics to their lived realities (Martin, 2000; Martin & McGee, in press; Moses & Cobb,
2001; Nasir & Hand, 2008; Powell, 2004; Spencer, 2008a, 2008b; Tate, 1994, 1995a). Most Black
students are turned away from mathematics and science very early in their educational
experience (Moses & Cobb, 2001; Pennington, 2000; Sﬁff,\2005; Tate, 1995a, 1995b). |
Achievement disparities between Black and White students persist from about fourth grade
into collegiate settings (Lubienski, 2002a, 2002b; National Center for Education Statistics, 2003;
Oakes, Joseph, & Muir, 2001; Tate, 1997; Tate & Rousseau, 2003). In the 2000 U.S. Census,
African Americans represented 12.0 percent of the population, but only 3.9 percent of engineeré
and less than 3.0 percent of mathematicians in the United States (National Science Board, 2006).
In the United States they are over 2 million people employed 1n the engineering profession

(U. S. Department of Labor, 2004). In engineering, during the period between 1994 and 1998,
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engineering employment increased over 20%. During this same period, Black enrollment in
engineering programs was down 17%. in 1997, only 5% of Bachelor’s of Science degrees, 2.1% of
Master’s degree, and 1.2% of PhD’s in engineering were awarded to Black students (National
Science Foundation, 20025. The number of underrepresented minorities enrblled as full-time,
first-year students in engineering declined by 5% overall from 1992 to 1996. The loss among
African American engineering enrollment during this same period fell by 16%; loss among
Hispanics was less at 3% (Engineering Trends, 2004).
‘Explanations for these achievement and persistence disparities have tended to fall within
four categories (Martin, 2000):
o Blacks lack problem-solving and higher-order thinking skills as evidenced by
performance on tests and the resulting “achievement gap” (Madaus & Clarke,
2001; Thernstrom & Thernstrom, 1997);
e Students’ home lives are such that they receive little preparation for fdrmal
schoolingvand little support for their education once they enter school
(Thernstrom & Thernstrom, 1997; Obgu, 1991; 1992, 1994);
e Blacks are often tracked into low-level classes and are not given access to high-
quality teaching, curriculum, and other school resources (Lubienski, 2001a,
2001b, 2002; Oakes, 1985; Oakes, et al., 2001);
e Curriculum materials and teaching styles are not Culturélly relevant and conflict
with the learning and language styles and cultural knowledge of Black learners
(Boykin & Allen, 2000; Gay, 2000; Hale, 2001; Ladson—Bilh’ngS, v1998; Malloy &
Malloy, 1998). |
. While some of these perspectives lend support to those who argue for “achievement gaps”

and “race gaps” in mathematics, my dissertation did not follow these lines of inquiry. Like
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Martin (2009), I do not take achievement differences as reflecting fz;ults or deficiencies in Black
students. Rather, these differences merely reflect the conditions in which students are expected
to learn and the low expectétions for their achievement.

The absence of a concentrated effort by the mathematics and engineering education
community at large to improve the recruitment ahd retention rates of Black students on all
academic levels poses a monumental problefn for the mathematics and engineering
communities as it continues to strive for social and economic justice and increased
opportunities to create lasting change (Asagba & Antwi-Boasiako, 2004). Because most Blacks
students havevless favorable opportunity to acquire a sufficient mathematics background prior
to college entry, they are essentially eliminated from a countless number of careers, ranging
from the physical sciences and engineering to those in the social sciences and psychology
(Anderson, 2002). Thus, the underrepresentatio.n‘of Blacks in college mathematics and |
engineering-based programs and in the professoriate has resulted in a loss of talent to society
and the loss of important role models for the next generation of Black students who aspire to

educational and professional careers (Moses & Cobb, 2001).

Conceptualizing Race (in the Lives of Black Students)

Sincie race is deeply and systemically linked to the dynamics of education and to school
inequality and discrimination (i.e., opportunity to learn and teacher expectations) investigation
of race is necessary when looking at Blacks and education. Academic achievement research for
Blacks resulted in “under-theorized, oversimplified, or inaccurate conceptualizations of race”
(O’Connor, Lewis & Mueller, 2007). Researchers use several appfoaches to better understand
the roles that racism plays in the education of Black students, including understanding the

interplay between everyday racism (e.g., Essed, 1991, 2002), institutional racism (e.g., Lewis,
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2003), structural racism (e.g., Bonilla-Silva, 1997, 2001, 2003), and focusing on colorblind racism
(e.g., Bonilla-Silva, 2003). Emergent research that problematizes this society and the schooling
system suggests tHat Blacks live and learn in cultural and social space that is racialized
(Anderson, 1988, 1995, 2001, 2002; Bell, 1995; Hale, 2001; Mickelson, 2003; Mills, 1997; Noguera
& Akom, 2000; Walker, 1996 Woodson, 1990). In other words,‘ in the context of learning and
participation in this society, racism continues to play an integral role in academic achievement.

Because of the social status and subsequent treatment that comes with being Black, identity
becomes a salient marker for comprehending school learning and participation of Black
students. Furthermore, understanding factors that Promote or hinder meamﬁgful parﬁcipation
in mathematics for Bllack students requires a more in-depth appreciation of fﬁeir identities
(Berry, 2003, 2005; Martin 2000, 2006a, 2006b, Martin & McGee, in press, Moody, 2003;
Sheppard, 2006).

Prior theories investigating race diécourse acknowledge simplistic forms of racial and ethnic
differences (e.g., holidéys and food), while suppressing more critical tensions (e.g., the role of
everyday racism in schools). In the face of a new; more “quiet” form of racism, the myth of a
colorblind democracy is widely promoted, which weakens the pressure for actual equity in |
education (Bonilla-Silva, 2001, 2003; Books, 2004; Lee, 2002; Shapiro, 2004). Deeply embedded
nor‘rhs of White supremacy help to maintain persistent racial segregation in residential,
educational, social, and career opportunities (Brown & Wellman, 2005), as a host of advantages
that are bestowed on Whites accumulate to Coﬁlpound generational White privilege and Black
disadvantage (Lani & Gerald, 2003).

Traditionally, our society defines race by the similarities and differences in physical
characteristics, such as skin color, hair texture, and bone structure (Bonilla-Silva, 2003).

However, the definition of race is far more complex than distinguishing phenotypes. In this
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study, I utilized the definitions of race and racism provided by Essed (2001) as noted in Martin
(2009):

[Because] “race” is an ideological construction with social expressions (racialized or

“ethnicized” structures of power), racism must be understood as ideology, structure,

and process in which inequalities inherent in the wider social structure are related, in a

deterministic way, to biological and cultural factors attributed to those who are seen as a

different “race” or “ethnic” group. Furthermore, racism is a structure because racial and

ethnic dominance exists in and is reproduced by the system through the formulation

and application of rules, laws, and regulations through access to and the allocation of

resources. Finally, racism is a process because structures and ideologies do not exist

outside the everyday practices through which they are created and confirmed. These
practices both adapted to and themselves contribute to changing social, economic, and

political conditions in this society (p. 185).

Scholars, who study hegemony (i.e., the act of political and social domination of the ruling
class in capitalist society, which is pervasively expressed not only in ideologies but in all realms
of culture and social organization) argue that race serves the purpose of combining a group of
people into the same social groﬁp regardless of socioeconomic status to allow for its political,
social, and educational oppression (Morgan, 1980; Omi & Winant, 1994). Gunaratnam (2003)
acknowledged that conceptualizations of race “are not objective stable, homogenous categories'
but are produced and animated by changing, complicated and uneven interactions between
social processes and individual experience™ (p. 8).

Ladson-Billings & Tate (1995) and others (Bell, 1995; Delgado & Stefancic, 2001; Dixson &
DeCuir, 2004; Ladson-Billings, 1999; Lynn, 2004, in-progress; Parke_r & Stovall, 2004; Solérzano,
1997; Solorzano, Ceja, & Yosso, 2000) used Critical Race Theory () to analyze educational
~ inequities. In theorizing race, they drew upon Omi & Winant's (1994) racial formation theory to
unpack the structural and cultural significance of race in education. Scholars committed to
issues of race in education have used CRT in order to address and analyze myriad school

inequities that Black students endure. CRT has been used as a framework for examining

“persistent racial inequities in education, qualitative research methods, pedagogy and practice,
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the schooling experiences of marginalized students of color, and the efficacy of race-conscious
education policy” (Lynn &Parker, 2006, p. 257). Critical Race Theory aids in solving the
educational problems of Black students and other marginalized students of color by:
(1) Drawing from an historical perspective that incorporates the work of critical 1ega1
scholars and education scholars concerned about racism in education;
(2) Extending and expanding the “scholarship of the people,” which is overwhelmingly by
scholars of color, for people of cglor, affected by or concerned about education;
(3) Allowing for linkages between itself and other ”race-baé/ed epistemologies” (e.g., Bléck
racial identity), to provide a more holistic approach for illuminating and solving problems
in education; and
(4) Giving credence for critical race scholars in education to view CRT as both a form of
academic scholarship and a form of activism.
In total, these frameworks to investigate the socially constructed nature of race have allowed

for a more productive consideration of the role of race, racism, and other constructions that

create educational apartheid in the lives of Black students in this study.

Researching Race in Mathematics Education
There is a lack of research within mathematics education to deal wifh the complexities of
race and racism that produce the unequal outcomes in mathematics learning and participation
(Martin, 2006a, 2006b, 2007, 2008, 2009). A céreful reading of the existing literature in
mainstream mathematics education reveals a distortion of the concept of race and an inadequate
theorizing of racism in the lives of African Americans (Maftin, 2007, 2009). Martin (2009) has

‘noted:
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Within mathematics education research and policy, both race and racism remain
undertheorized in relation to mathematics learning, participation, and differential
outcomes in achievement and persistence. While race is characterized in the sociological
and critical theory literatures as an ideological construction with structural expressions,
most studies of differential outcomes in mathematics education begin and end their
analyses of race with static racial categories and group labels used for the sole purpose

of disaggregating data. One consequence is a widely accepted, and largely uncontested,

racial hierarchy of mathematical ability. Disparities in achievement and persistence are

inadequately framed as reflecting race effects rather than as consequences of the

racialized nature of students” mathematical experiences. (p. 315)

Martin further argues that this society has developed a racial hierarchy of mathematics ability
that places White and Asians on top and Blacks, Latinos, and Native Americans squarely on the
bottom (Martin, 2007, 2009).

Martin’s studies (2000, 2003, 2006a, 2006b, 2007, 2008, 2009) have sought to directly examine
the beliefs of African American mathematics learners about constraints and opportunities
associated with mathematics learning and participation. Martin sums up the struggle of African
Americans for education as two-fold: (1) for méaningful participation in schooling and the
larger opportunity structure mathematics, and (2) emblematic of a cﬁltura]ly based philosophy
of education: freedom for literacy and literacy for freedom (Perry, 2003). Moreover, Martin (2006a)
presents the oppositional voices of African American students who have actively “resisted their
continued subjugation based on a belief that mathematics knowledge, beyond its role in
schools, can be used to change the conditions of their lives” (p. 7). For many, being Black and
being a doer of mathematics are often framed in terms of differential treatment, struggle, and
resistance. [ have embraced Martin’s work because it sheds light on discriminatory experiences
inside and outside mathematics that continue to subjugate the Black community.

Martin has also asserted that mathematics learning and participation can be conceptualized
as racialized forms of experience (2006a, 2006b, 2007, 2009). Mathematics learning and
participation as racialized forms of experiences suggests that students' experiences, identities,
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and outcomes in mathematics are structured by the meanings and relations of race that exist in
the larger society. These meanings and relations sﬁape how learners aré framed and
constructed, how mathematics competence and ability are conceptualized, and how the aims
and goals of mathematics education are decided. Outhmes in mathem;cltics education that are
analyzed through; and éttributed to, race are then used to reinforce meanings and relations in
the larger society. This conceptualization contrasts with culture—ﬁee and situated perspectives

of mathematics learning often found in the literature.

Identity and Black Students

Idéntity is a term used throughout the social sciences to describe an individual's
comprehension of him or herself as é discrete, separate entity (Cote & Levine, 2002). In
sociology the notion of social identity is defined as the way that individuals label themselves as
members of particular groups (e.g., nation, social clasé, subculture, ethnicity, gender, etc.)
~ (Bourdieu, 1986, 1991). Wenger (1998) proposed that there is a dynamic and complex
relationship between identity and learning in academic contexts. He argues that learning is not
simply a process of one-way appropriation, but a process of multidirectional change in identity
over ﬁme (Lave & Wenger, 1991).

At the structural level, many Black identities reflect divisions in U.S. society that are marked
by systematic material and power inequities (Apple, 1992, 1995; O’Connor, 2001). Those who
study Black students and their identities suggest that racial identity has a significant influence
on academic achievement (Cross, Parham, & Helms, 1998; Phinney & Alipuria, 1990; Sellers,
Rowley, Chavous, Shelton, & Smith, 1997; Sellers, Smith, Shelton, Rowley, & Chavous, 1998;
Tatum, 2004). Due to the potential consequences of a racial identity that strongly identifies with

Black race, I became interested in understanding how racial identity impacts high-achieving
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Black college students. More specifically, did a sense of racial identity that strongly identifies
with being Black play a role in the high academic mathematics and engineering achievement for

the respondents?

Racial Identity

Identity was an important concept to consider in this research as the focus was on
understanding the ways in which Blacks learn mathematics and engineering and experience
their world (Gainor & Lent, 1998). Examining, from the students” perspective, the interplay
between racial and mathematical identity and the effect such a nexus might have on
mathematics learning and participation is fundamental to this study’s results.

Blacks in America have é history characterized by oppression and discrimination, which has
contributed to a unique “raced” identity. The role of racial identity —that is, the extent to which
societal and personal meanings of race iﬁﬂuence a personf s self-concept and consequent
behavior (Cross, 1991; Helms, 1990; Sellers, Smith et al., 1998) —in the lives of Black students is a
complex phenomenon. Extant theoretical and empirical work in psychology, sociology, and
social psychology has demonstrated links between racial identity and positive psychosocial
adaptation (Banks & Banks, 1993; Cross, 1991; DuBois, 1973; Sellers, Chavous, & Cook, 1998;
Sellers, Smith, et al., 1998; Steele, 1997, 1999). Although research in this area is still emerging, it
is generally accepted that a less salient Black racial identity is associated with poorer outcomes,
whereas a strong and positive group affiliation is related fo more positive outcémes (Chavous,
et al., 2003; Harper, 2007; Oyserman, 2008; Sellers, 1993).

- Racial identity is also based on one's perception that an individual shares a common racial
heritage with a particular r‘acialygroup (Cross, 1991; Helms, 1990; Sellers et al., 1997). The

literature on racial identity development among Black students also suggests that realistic
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beliefs about race play a protective role in their lives. Students who identify strongly with their
racial group are better able to negotiate potentially negative environments, deal with
discrimination and prejudice, and have high self-esteem (Bowman & Howard, 1985; Harpalani,
2002; Rowley & Moore, 2002; Sanders, 1997).

The Cross (1991) model of Nigrescence is frequgntly used to conceptualize Black racial
identity. It describes five stages of racial identity development: (1) preencounter (i.e., race is not
important), (2) encounter (i.e., racial experiences prompt a reexamination of racial issues), (3)
immersion/emersion (i.e., being pro-Black and anti-White), (4) internalization (i.e., inner
security and satisfaction about being Black), and (5) internalization-commitment (i.e., a
translation of internalized racial identities into action). The Racial Identity Attitudes Scale (RIAS)

(Parham & Helms, 1981) is the instrument most often used to operatiOnalize Cross’s
Nigrescence model. A direct link between racial idénﬁty and a number of outcomes for Blacks is
typically measured..

Drawing on Nigreséence theory (Cross, 1971, 1991), Helms’s (1990) model measures an
individual's attitudes, thoughts, feelings, and behaviors toward oneself and others with respect
-to racial group membership. Helms’s (1990) model of Black racial identity proposes that Black

people can move from having self-degrading racial identity attitudes to self-enhancing racial |
identity attitudes in which they are secure about their own racial group and appreciate people
from other racial and cultural backgrounds. The model consists of the following ego identity
statuses: pre-encounter, encounter, immersion-emersion, and internalization (Helm§, 1995,
1996). According to Helms (1995), each status represents a “world view” through which people
organize racial information about themselves, other people, and institutions. At any one poix;t,
an individual may endorse attitudes from each of the four ego statuses, with one predominant

status that has the largest influence on the individual’s worldview (Helms, 1996). An
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individual's level of racial identity, therefore, is not stétic and linear but can recycle through
different statuses over time.

A methodological limitation of most racial identity models (Marcia, 1966; Phinney, 1989;
Phinney & Alipuria, 1990; Phinney, Cantu, & Kurtz, 1997) including the Nigrescence model, is
that these tools vary and often do not cénsidér the content of the individual's racial identity. In
othér words, most instruments do not assess the significance or meaning that individuals
ascribe to being a member of their racial group. Most models simply imply that there is some
consensus around both the significance and meaning of being Black among African Americans.
Others have suggested that using a multidimensional approach to measuring racial identity is
important for better specifying how different dimensions of racial identity may influence
academic achievement (Clark & Clark, 1939; Perry, Steele, & Hilliard, 2003; Phinney & Alipuria,
1990; Shelton & Sellers, 2000).

In an effort to provide an integrated view of Black facial identity that reflects consideration
of a number of cognitive and situational components, Sellers and his colleagues (Sellers et al.,
1997; Sellers, Shelton, et al, 1998) introduced the Multidimensional Model of Racial identity (some).
Thé MMRI acknowledges that sbme Blacks can think differently, have different cultural styles, -
communicate differently, etc., and that analyzing and understanding these differences is key.
The MMRI represents a synthesis of ideas from many existing models of Black racial identity
(Sellers, Shelton et al, 1998) defines racial identity as that part of the person's self-concept that is
related to her/his membership within a race. This model is concerned with both the significance
the individual places on race in defining him/herself and their interpretations of what it means
to be Black.

The MMRI proposes four dimensions of racial identity: the salience of identity; the centrality

of the identity; the ideology associated with the identity; and the regard in which the person holds
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African Americans. The first two dimensions address the significance 6f race in the individual's
self-definition (Salience and Centrality); the second two dimensions address the qualitative
meaning that the individual ascribes to being Black (Racial Ideology and Regard). The
Multidimensional Inventory of Black Identity (MIBI) is the instrument used to measure three of the
four dimensions of the MMRL |

Although some researchers prefer the term et}ﬁic identity because it describés a group’s
social group and heritage, the MIBI incorporates the significance of both ethnic and racial
identities into its analysis. The model is uniqUé in that it explicitly states the importance of
ethnicity to an mdivjdual’s self-concept that varies from person to person.

The discourse in the literature regarding the MMRI supports the importance of the theory’s
conceptual issues, such as the fact that racial identity is dynamic across situations (Cross, 1991;
Erikson, 1963; Phinney, 1989); that the salience of race is conceptualized differently for ‘African
Americans according to their individual beliefs (Asante, 1991; Boykin, 1986; Fordham, 1988;
Obgu, 1991; Steele, 1997); and that racial identity canhot be understood without examining the
larger social context (Lewis, 2003; O’Connor et al., 2007; Tatum, 1997).

Recent racial identity research hés found that Black students with pro-Black, yet realistic,
perceptions of racism are better adjusted in terms of overall self concept and ability to Copé with
race-based barriers in their lives (O’Connor, 1997; Sellers, Chavous, & Cooke, 1998). For
example, O’Connor (1997) found that the low income, high-achieving African American high
school students articulated with acute recognition the relationship betw‘een oppressive social
and educational structures and their agency. Similarly, Altschul, Oyserman, and Bybee (2006)
showed that Black students get better grades in school if they connect their racial identity with
academics. Rowley, Sellers, Chavous, and Smith (1998) reported that private regard is positively

associated with self-esteem among Black adolescents.
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N Mathematics Identity

Mathematics educators are beginning to closely examine issues of identity. An emerging
literature of research has established the relevance of identify construction in mathematics
learning and participation (Boaler & Greeno, 2000; Cobb & Hodge, 2002; Cobb & Nasir, 2002;
Gutierrez & Rogoff, 2003). However, only a small number of researchers have conducted
research on mathematics identity in African American contexts (Berry, 2003,2005; Jackson, 2006;
Martin, 2000, 2006a, 2006b, 2007; Nasir, 2000, 2002; Spencer, 2008a, 2008b; Stinson, 2004, 2006).

Martin’s (2000, 2006a, 2006b) research with African American learners took into account the

- historical legacy of slavery and recognition of the continuation of segregation and
discrimination, and how these shared experiences contribute to a collective identity of what it
means to be Black. Martin (2006a) considers the co-construction of African American identities
and what he calls a mathematics identity:

Mathematics identity encompasses the dispositions and deeply held beliefs that

individuals develop about their ability to participate and perform effectively in

mathematical contexts and to use mathematics to change the conditions of their lives. A

mathematics identity encompasses a person’s self understandings as well as how they

constructed by others in the context of doing mathematics. Therefore, a mathematics
identity is expressed in narrative form as a negotiated self, a negotiation between our

own assertions and the external ascriptions of others. Math identities are always under

construction. (p. 206)

Nasir (2002) contended that identity is related to a person’s participation in particular
communities and that the relationship between learning and identity can serve as a fruitful
framework for understanding culture, diversity, and mathematics learning.

Berry’s (2005) analysis of two mathematically successful African American male middle-
school students extended beyond considerations of traditional support systems to include:

proactive racial socialization and positive self-definition and motivation to succeed in

mathematics and school. Thompson and Lewis (2005) profiled a young African American male,
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who, from an early age, realized the importance of advanced mathematics to his college and
career goals and fought his school for the right‘ to take higher-level mathematics courses.
Walker (2006) analyzed the role of peer inﬂuences on 21 mathematically successful African

* American and Latino high school students with an historical tradition of intellectual Community
networks. Walker’s results fevealed the presence of strong peer relationships with friends who
shared their interests in mathematics or served as resources to assist in their study and
understanding of mathematics.

Stinson (2004, 2006) conducted interviews with four mathematically successful African
American males, using Critical Race Theory and key postmodern frameworks. Stinson’s findings
revealed that the participants had acquired strong mathematics identities that positively

“impacted their sense of agency. Stinson’s (2006) participants “actively accommodated, resisted,
or reconfigured the specific discourses thét surround Africgn American males” (p. 480).

Moody (1998, 2001) examined linkages between African American students' sociocultural
orientations, personal and cultural identifications with mathematics, and their successful
developmental process in mathematics.

This research challenges the perspectives that failure and limited persistence in Black.
students learning and participating in mathematics is normative. These educators boldly speak
against the comparative statistics between Black and White students that do not capture the full
range of problems confronting Black mathematics learning and participation. As a critical
defense, emergent mathematics education scholars offer research that problematizes the
complexities of test score data, race and racism, opportunjﬁes to learn mathematics, identity

issues, and a host of additional constructs that produce unequal affects in mathematics learning.

38



Resilience

In framing this study, I was particularly interested in how Black students achieve and
sustain suécess in the racially stereotyped and competitive fields of mathematics and
engineering. Most of the students in this study not only dealt with racialized experienceys inside
and outside of the classroom but sécio-economic hardships as well. Yet these hardships fueled
their drive for academic success.

For more than two decades, public and educational discourse has focused on “children and
families at risk,” which have beén overwhelmingly African Americans (Spencer, 2006).
Researchers are now studying the resilience and talents of Black individuals, families, and
communities (Arroyo & Z‘igler, 1995; Barbarin, 1993; Freiberg, 1993; Garmezy, 1991; McAdoo,
1997; Rutter, 1987; Spencer, Cole, Dupree, Glymph, & Pierre, 1993; Werner, 1989). Within the
existing literature, resilience is defined as the ability to “bounce back, recover, or successfully
adapt in the face of obstacles and adversity” (Miller & MacIntosh,. 1999, p. 159). A more
comprehensive definition was provided by Gordon (1995): |

Resilience is the ability to thrive, mature, and increase competence in fhe face of adverse

_circumstances. These circumstances may include biological abnormalities or
environmental obstacles. Further, the adverse circumstances may be chronic and

consistent or severe and infrequent. To thrive, mature, and increase competence, a

person must draw upon all of his or her resources: biological, psychological, and

environmental.

Resilience entails the ability to cultivate strengths (Silliman, 1994) and repair of one’s self
after hardship (Wolin & Wolin, 1993). In their review; Hawley and DeHaan (1996) found three
common attributes in the resiliehcy literature: hardship, buoyancy, and wellness.

Yet, researchers investigating the academic achievement of Black students have located ”at-

riskness,” in the lives of Black youth, their families, and their cultures (Herrnstein & Murray,

1994; Jacob & Jordan, 1993). For example, social science research has generally identified
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poverty, a socially constructed crisis, as the factor most likely to put sfudents "at risk" for 'drug.
abus‘e,i teen pregnancy, violence, and school failure (Wemer & Smith, 1992). This approach has
led to stereotyping, tracking, préjudice, dis;riniination, and lowering éxpécfations for inaﬁy

- low-income Black students. LookingAat ;B'Ia‘ck students and their families through a deficit lens
:o‘b.sbcw:ur‘r,e‘s femgnition_ for their.perse\}erancgé s&engths, mdividﬁality, and- uniqueness.

Recent studies have demonstrated b‘othvthé ways that Blaék_ students develop successfully -
dgspitg risk and a_dv_eps_iﬁy} and the lack of the predictive power of risk facths (Borman &
_Overma_n, 2004; Brown, 2008; Lee, Winfield, & Wilson, 1991; Masten, 1994). Protective factors
are demonstrated to be more compléx than simply the absences of risk; they are the specific
behaviors and circumstances that decrease the likelihood of negaﬁv_e outcomes (Rutter, 1987).
These studies confirm protective factors‘ or processes - individual or environmental
characteristics that enhance one’s ability to resist stressful events - promote the adaptation and
competence in the lives vof Black students (Spencer, ‘2006, 2008a, 2008b).

Maﬁy conceptualizations vofvprOtective and risk factors are influenced by fesearcher—
developed and researcher;driven criteria (Skinner, Zimmer-Gembeck, & Connell, 1998). In other |
words, a protective or risk factor is defined as such by the fesearcher, usually at the onset of the
study, and then “verified” by the research participants (Benard, 1991). It has been generally
established in the resilience literature that protecﬁVe factors are traditionally defined by
mainstream characteristics (e. g;, middle class and highef SES, two-parent household,
generational wealth, White skin) because they lessen the likelihood of negative consequences
and increase the probability of positive outcomes. However, accurately identifying the
protective factors for Blacks, particularly low-income Blacks, has Beé_n problemaﬁc at bes;c:

(Brown, 2008; Harris-Britt, Valrié, Kurfz—Costes, & Rowley,k2007; Miller & Maclntosh, 1999).

40



L Phenomenological Variant of Ecological Systems Theory
Newer models provide a better undersfanding of resiliency in ways that contribute to
understanding the diverse ways that Black adolescehfs and families cope with challenges. One
of these modelé,_,th_e, Phenoménoiogibal Vaﬁant of Ecological Systems Theory (PVEST), considers
identity d_evelopmer‘lt‘ pfocesses and context settings (Brbnfenbrenner, 1995; Spencer, Dupreé, &
Har’qmann, 19’97; S}‘)enbcevr, 2006)». PVEST examines thé interaction of environmental context and
identity ;d_evelopment, and ‘starts from .the presumption that an individual’s perceptions-of their
environment and experiences are crucial to gaining an understanding of the experiences and
responses of Black students (Spencer, 200‘6). The PVEST’s underlyingéssumption is that Black
students often face additional sources of stress inside and outside the classroom, as they often
‘receive negative or mixed messages about appropriate belief systems and cultural capital (Lee,
Spencer & Har?alani, 2003).
| the PVEST incorporates five major phases in its examination of environment and
identity. These stages include: individual risk and protective factors, net environmental strésses
and supports, adapt—ive and maladapﬁve coping mechanisms, emergent identities, and life stage

outcomes (Markstrom-Adams & Spencer, 1995; Spencer, 2006).
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Phenomenological Variant of Ecological Systems Theory

Net vulnemliility"level represents the balance between risk and protective factors.

* Net stress engagement level represents the balance behNeen[perceiVed challenges and
supports.

Reactive coping strategies include a balance between maladaptive and adaptive solutions
to perceived problems or challenges.

Stable coping strategies tepresen_t coping strategies that are neither necessarily reactive nor
problem-specific and may be either positive or negative and manifested as internalized
emergent identities. |

Life-stage coping outcomes represents the diverse outcomes (both positive and negative)
that can be experienced based on coping behaviors and eiriergerit identities that, in turn,

influence coping behaviors.
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The PVEST helped to f_ortif‘ybmy- un(ie_rstanding of resilience, particularly because of its
| cgr_nb.i‘r_‘led.‘fpc_‘us on culture as.Itiillgcivéxpverll:ence Withih the ciyﬁamics of theéhvironinent and its
compllexitieé,b and how §tudenté méke sense of t‘h»eir. experiences.: Spencer’s (1995, 1999, 2006)
v workpn rqsﬂi_en_cy 'reyea'led tiiaf umque an.d séldém expl(rjréd‘erivzi“r'}o"r‘;mental factors (e.g., sQCial
t?ias) not iny matter in t:hevli,\‘/es ‘of Bléck st’udents. but:a_ls_o_requ_i‘r»e specific protective (coping)

: strategles in response to an jndividuai’s partiéular social Sfétus (Spencer & Harpalani, 2004).

Race Ma:t'térs:, Identity‘Matte_rs, and Resvil'ience Matters

Results of research on African American students in mathematics and engineermg
education demonsfrate the undeﬂying notionsAthat raée, identity, and resilieﬁce ﬁatters.

Race matters in how most élack sfudents vei,ther idenﬁfy‘themselveé or are identified and
treated by others (Gosa & A1§Xahdef,':2007). Identity matters in the how the students respond to
issues of race andv racism in th_éif Ii\‘/"e‘s. In partiéulér, identity ﬁétters with regard to how the
students characterize their exp‘efienées in mathematics learning and parvtic'ipation, inside and-
outside the classroom. Resiliehcé matters because the ways in which the students exhjbit
strength and perséverance play a role in their raéial and mathematics identities.

. Research on résilience revealed that Blackneés can be experienced as a challénge or source of
support, or bofh (Spencer, 20006; Winfi‘eld, 1991). Also revealed ar'ev'the ways ‘in which idénﬁty'
may interplay with awareness of_steféotyped views held.by others* about Biacks.

The resilience of Black students is a reminder that too éfteh résearchefs, While
acknowledging the support and resources available to White students, discount the support and
resources available to Black studehts. This study adds to the research that investigates the high-
achievement of Black students, their construction of identity (racial and mathematics), and their

cognition-dependent interpretation that creates meaning making.
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" CHAPTER 3

. vMET‘HO]jS
| - In this chapter, | prpvide:a detailed descripti‘>on‘ of the research methods that I used for
understanding the :expeiriences‘ of a select group of high—achie\/ing Black mathematiés and
engineering students. Thié chapter begins with an overview of the participants, including
re‘cru:iting methods _and’p-rof_iles of the twenty-three students. Then, I déscribe the methods used
in this studyA:‘ counter—nafraﬁ?e storytelling, an augmented form of the life story interview
format, and éase study ‘analysis. In addition, I describe the coding and analysis techniques
employed.' To complement the qualitative interview data, T will djséuss my use of the' |
Multidimensional Inventory of Black Identity (MIBI), which allowed for an m-depfh ,

understanding of the respondents’ racial identities.

Recrﬁitment and Selection of Participants

I recruited 23 participants for this study fromBrowni‘ng Um'versity, Soho University,
Medium University, and Ivy University. The participants were solic&ted via informational flyers
Posted on campus bulletin boards,vduringv the recruiting périod of July 2006 to July 2007. The
reépoﬁdents were all juniors, seniors, and graduate students and attended one of these four
universities, which are located within one large Midwestern city and its surrounding suburbs.

Programs serving Black s’azldents were targeted for focused attention. Contact was made
with the directors of minority engineerigg and mathematics programs and Honors Colleges,
* and teachers who lectured in juniorr,i éemdf, and graduate level mathematics and engineering
classes, requesting théir permisﬁon to give é five-minute presentation about my study. I also
spoke to particular orgamzaﬁons such as the National Soéiety of Black Engineers (NSBE) and

the Black Student Union (BSU). I requested that interested participants be available for two
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interviews and, as an incentive for the interview portion of this study, each participant who
completed the interviewing process received ten dollars.

Students. interested in participating in this study were given cbntact information (phoﬁe
numbers and an email address), and those who called or emailed were given detailed
information about the stﬁdy. Participants were made fully aware thaf they'would be video and
audio recorded and were asked to sign an informed consent form to obtain pefmission to record
participants as Well as each participant's consent for vthe public use of his/her video or
audiotape. Issues of confidentiality Were discussed, and though confidentiality was assured,

: anonymify was not, as subject faces would be visible on the videotapes. ’I changed all
‘identifying information and had personal information stored in locked cabinets in my home
Qf,f_i»c,e.: During the interview, [ assured the students that they need not answer any question that
made them feel uncomfortable, and informed pérticipants that video recording was optional.
The participants, after acknOwledging that confidehtiality and risk procedures weré' explained,
signed the consent form. A cbpy of this’ form was given to all participants for their records. This
form also explained how I would use and present the data. Copies of the consent form and
telephone script are located in fhe Appendices (Appendiées Band C, resfectively);

The seleption criteria includéd Black or AfricanAmerican self-identification, along with
standard measures of high “acAadevmic and matherﬁa’dcs achievement. The criteria for
undergraduate pérticipa’doﬁ were unofficial college transcripts that indicated the participants"‘
junior or senior status, mathematics or vengine.ering major, maintenance of atleasta 2.8 grade
poiht average (on a 4.0 scale) in mathematics courses, successful cémplétion’ of at least 10
mathematics and/or engineering-related courses, and aﬁ A or B in at least five of those classés.

" The overall grade point averages (GPA) of the students in this study ranged from 2.8 to 4».4‘, 

with a median of 3.4 (several students received over 4.0 by enrolling in graduate level courses).
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‘In deterrruning the :minirnum'GPA to be considered high-achieving 1n engineering and
mathematics, T compared coliege level engineering and mathematics student scholarship
requir_ernent criteria. Many engineering and rnathernatics stholarships agencies and ’
organizations offer academic sehelarsnip for juniore, seniers, andgraduate students at 2.8, even
2.5 GPA (University of South Florida- College of Engineering, 2008). The Vaiue of a 2.8 grade
point average in engineering and mathematics appears to be comparable toa3.0 or higher in
nhon-science, teehnol_ogy, engineering, and mathematics ‘(STEM) fields (Srnith, & Schumacher,
2005). For graduate students, the criteria were-recipient of a Bachelors of S:ciencedegree in
mathematics or engineering and pursuit of graduate-level';rnathematics and‘enginee‘ring |
degrees. |

The 23 participants, 14 m_alee and 9 femalee, ranged in age from 19 to 45, with the median
age being 26.3 years. Of the 23' students, eix, feur males' and two females, were attending -
graduate school. Three of the six graduate students were in masters programs, and the other.
three students were in PhD-level mathematics or engineering prograrns (see Table I).

University and college level téaching was the intended career goal for four of the six
graduate students. Jamal's career'gqal istobea matliematics test engineer and Albert desired to
go back to his home country of “Nigeria and Work. Four of the 51x graduate students were U.S.-
born-Blacks. Albert and ]amai are nen—lf.S.—bd_rn-Blaeke. Albert relecated vto the United States
from Nigeria for both his undergraduate and‘ graduate‘education. Jamal was born outside the

'U.S. and was raised and educated in Ghana for his K-16 schooling (see Table 2).
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Namel Age | Yearin | Gender Undergrad Major _
Grad - Major Degree
School Intended Career | Sought
Ist Mechanical Bio-medical - University
Jimmy 25 Engineer _ Engineering Professor PhD
. Ist Female . Biochemical - 1
Valerie 24 i Mathematics Engineering |- College Professor | PhD
) . : 2nd - Female Bio-medical Bio-medical " Professor or
Wisdom 26 Engineering Engineering | Business Owner MS
Rob 40 5th Mathematics Mathematics - - Professor PhD
B 2nd o _Engineering/ '
: Computer Computer Math Test
Jamal. 28 , | - Engineering . Science Engineer MS-
2nd. . . Electrical Applied Unknown type of :
Albert 25 Engineering - | Mathematics work'in Nigeria - MS
TABLEI

Graduate Student Participants

Wisdom and Rob indicated they were raised in low socio-economic status households,
where mothers served as sole caregiver and provider. Valerie, Jamal, and Jimmy indicated they
were reared in middle socio-economic status households, and Albert chose not to answer this

question regarding his fé'nﬁly}socio-ecohonﬁc status.

Name Ethnicity Parents/ Guardians College Family Income Levels
] [Yearly
Jimmy African American Mother / Father Ivy $80-99K
Valerie - Black ' Mother / Father Ivy $60 - 79 K
Wisdom Black Mother : Medium Less than $20K -
"~ Rob - Black | Mother Soho $20 - 39K
Jamal Nigerian' Mother / Father Medium $40 - 59 K
Albert Kenyan Mother / Father Medium No answer

S TABLEII
Graduate Student Demographic Information

" All identifying information has been changed.

. -
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The seventeen undergraduate student particvipants consisted of ten males and seven

females. All of the undergraduate students were enrolled in school full-time, except for Gladis,

who was enrolled part-time and worked full-time for the transit system. Five of the students

were mathematics majors and the rest where engineering majors (civil, chemical, computer,

electrical, and mechanical engineering).

Name Age - Gender College Major Intended Career Intended Grad Major
Cory 20 _Male Soho Applied Math Math Professor Math
o _Female ' Electrical : Engineering
Tiffany 24 . Medium Engineering Undecided Education
Denise 45 Female Browning | Applied Math Entrepreneur No Grad School
Male Electrical
Damon 29 Browning ' | Engineering Electrical Engineer No Grad School
Gladis 40 Female Browning | Applied Math College Professor Math
B Female Electrical ) )
Anita . 25 Medium Engineering Lobbyist or Teacher Energy Policy-
Male Mechanical Mechanical or
Supo 19 Medium Engineering Engineer Electrical Engineering
Male Mechariical ‘
Mike 26 Soho Engineering Fulltime Pastor Divinity
Male Industrial
Bobby 22 Medium Engineering Business Owner . MBA
Female Applied Math and
Lisa 26 - o Browning Math Undecided Physics
Male : Chemical '
Rich 23 Soho Engineering Operations MBA
Female Civil ' Civil Engineering or
Feya 24 - Medium Engineering Math Professor Math
' Female . Electrical :
Chrissy 19 vy Engineering EE or Management Electrical Engineering
v Male Electrical ' v
Olu 20 Ivy Engineering Management Management
Male Mechanical
Chalmus 21 Ivy Engineering Entrepreneur MBA
Male Civil Civil Engineering or
Calvin 21 vy Engineering Eng planner Transportation
Hakeem 39 Male Browning . Math Teacher No Grad School
TABLE III

Undergraduate Student Participants
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All except three of the undefgraduate students planned to enroll in graduate school. The
.‘ 'undergraduate respondents had family ﬁébme levels that ranged from léss than twenty
fhousand to over éne-hundrea fhoqsgnd’dollgrs a‘}?e'ar. Thé intended_,vcaree.rs :bf these students
also varied widely', with teacher/ ?réféséor,‘entrepreneur, é_nd engineers topping the list. Foﬁr
- of the sixteen stUdenfs started CareerS»befOfe éntefing college and vt.en- of the parﬁcipa_rits worked
part-time, while attending school full-time. Before enroiling in college,’Dem’se was a ﬂigh;c |
attendant, Damon Servea in the‘Untievdv States Marines, Wisdom taught at a Chafter séhool, and
Feya was an administrative assistaht. ,Eight of thé uﬁdergraduate students ll'lvavd been in college
at leést six yeérs; one student had been 1n aﬁd out of vcoyllegevfor over tWent’y years. Of fhe five
studénts who changed their majors in éoilege, three SWitChed between eﬁgineering and
mathematics disciplines. Lisa ;\;as a vfor»r‘,r‘yér elementary educéﬁon major, and Tiffany éntered
college undecided. |

Table IV highlights how these students changed their majors but not their ambitions to
pursﬁe mathefnatics and ‘engineerin'g. Tiffany entered college undecided because her high
school guiaance counselor told her thét sﬁe was unlikely to succeed in sucl';a difficult major as
engineering and advised her just 'té take some intro‘dukctory/classes to see where:it would go.
- Cory and Gladis entered college as engineering méjors because they were skeptical about the

career options and job opportunities in mathematics, but decided to follow their passion.

Name College Major Entering College Current College Major
Cory Soho Mechanical Engineering Applied Mathematics
Tiffany Medium Undecided Electrical Engineering
Gladis Browning Electrical Engineering ) _ . Applied Math
Bobby Medium Computer Engineering Industrial Engineering
Lisa Browning Elementary Education Mathematics
Table IV

‘Undergraduate Students Who Changed Their College Majors
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“Nine of the 17 undergraduate students were raised in two-parent hc;useho‘lds. Those 9
sfﬁdents were faised in families wi‘th income levels greater than forty-thousénd a year. Five "
: stu(ients ~Denise, Glédis, Anita, Lisa, aﬁd Feya- were raised in single-parent, femalé-headed
households whose ye’arlby‘income lévels did not exceed forty-thousand a y»e'ar. Rich and Tiffany

were raised in hon—traditional, multi—car:egiver. households (SeeTableV).

Name Age Year(s) Ethnicity ) Raised with - | Family Income Level
In - Parents/ Guardians
School '

Cory 20 | 3 Black Mother & Father No answer
Tiffany 24 7th Black Mother & Grandmother | $40-59K
Denise 45 10th - Black Mother ' Less than $20K
Damon 29 7th | Black . Mother & Father ) $60 - 79K
Gladis 40 20th Black Mother : $20-39K

Anita 25 7th Black .| Mother : Less than $20K
Supo 19 4tk Nigerian Mother & Father . $40-59K

Mike 26 5th - | African American Mother & Father No answer
Bobby 22 6th | African American Mother & Father Over $100K
Lisa 26 6t Mexican & Black Mother $40-59K

Rich 23 4th African American Aunt & Grandmother $40-59K

Feya 24 7th Hebrew & Black Mother $40-59K
Chrissy 19 3d Black ' Grandmother over $100K

' 3rd African American ' | . ' o
Olu 20 | : & Nigerian Grandmother no answer
Chalmus 21 - 3rd African American Grandmother $80-$99K
Calvin 21 3rd Black Grandmother P $40-59K
Hakeem 39 5th Black " No answer - - No answer
TABLEV

Undergraduate Participant Demographic Information

Overview of College Institutions :
The institutions selected for 't’his study were chosen because their respéctive social contexts
reflected differing préssﬁres and supports‘fof tl1esé: Blaék mathematics and engineering
learners. Medium University an.dBrowning University are institutions located in a iarge urban

-~ city in the Midwest and predéminantly serve the local populations. Soho University, although
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located on the south side of a large urEaIi Midwési city, serves a large international population.

Ivy-Um'viersity is iocated in an affluent suburb and attracts an ir_iternzitionzil vstudent»population

due to its academic r'eputatiori.,, |
Looking af the mathematics curriculum at all four universities, the average number of

- mathematics courses required_fora Bacheloi..of Sciénce in_vMé‘therhatics is fif‘teen‘.v For the

* engineering programs, all fchr‘eé liniversities require at leéét five mathematics c‘ourses, and an

average of 14 engineering coilises; T he choice of using tileSe four institutions was valuable

bécause their respective ’soci'ai éontexts ieﬂected differing pressures and supporté that might

bear upon the students’ identities as Black mathematics and engineering learners.

Medium Urii'versity :

Medium University is primarily a commuter campus and has a student population between
twenty and thirty thousand. Aboiit 90 perceiit'of studenisv are residents of the state, and
Medium boasts of an over 50 % freshm_;m cohort of African Ameriéané, Latinos, andvAsian |
students. However, less than 9% vof Medium’s st‘uc.:lent' population is Black. Almost half of
Medium’s po;iulation 1s madé u}i‘ ‘éfv"Asian éiid La‘FinQ students. In the fall of 2005, Medium’s
College of Engineering had ain undergraduate enrollment of 1, 550, and less than 10% were
African American. That same "y‘e'a‘r, rvnathematicvs had an undergraduate enrollment of 106 and 5
were listed as African Ameri’cicui. i?ietween spring 2004 and spring 2007, Medium Univervsityv
enrolled approximately 320 Bl;ick undergraduaie students out of a total 4,500 undeigraduate
engineering students per yéar;. on avérage less than 25 of the 340 undergraduate engineering

graduates were Black. |
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Soho University
The total undergraduate enrollment a little over 2,000 is almost a thousand less than the
total graduate enrollment of apprdximatély 3,000. For 2005, out of 204 junior levelv engineering
majors, only 11 were African Afnerican. In that same year, in the‘ senior éhgineéring class of 265
students, there were only 13 African American stgden_ts.,v In that same year, Soho graduated 9
Black éngineermg under'graduates of a tobtél of.203 engineéring undergraduate ‘stbudents.‘T‘he
~ College of Engineering currently employées one Black assistant professor énd employees no
associate or full 'professors.. Soho University has a fairly strong reputation in science and
technology fields, and boasts a 98% placement rating into jobs or graduate schools within three
months‘of graduation. The 2008 ﬁndergraduate class was 70% male and 30% female, which
highlights their continued gender inequities. Soho’s tuitionv of around $27,000 has increased
stgadily over the past five years, yet they claim that 97% of students receive some t};p'e of
fiﬁaﬁéfal aid. |
Browning College

. -Browning has a 2/ 3 engineering program, which means that the first two years are spent\at
studying engineering at Browning and the reminding three years are completed at a partner
university. Browning University is a significant proaucér of city public elementary and high
school teachers and therefore plays a unique role in the pub]ic education of Black students.
Brow‘nihg, whose ’enrollmenf is over 7,000, has an African American student population a little
over 80%. Browning has played a significant role in the production of African American
mathematics degree recipients. Browning has a significant ﬁumber of Bachelor of Science
African American mathematics degree graduates. Over 75% »of the graduates from 2003 throqgh

2007 were African American, graduating less than five percent of their ﬁndergraduate-lével
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African American mathematics students in 2003 to graduating 45% and 22.5 %, on average, of its

2006 and 2007 enrollees, respectively.

Tvy University -
- Ivy _Uni?ersity is located in an afﬂuent Midwestern suburb and attracts an international
student pépulaﬁon due to its academic reputation. Furthermore, Ivy is a highly selective ‘ |
institution in comparison to Soho, Browning, and Medviyum Universities, thereby addiﬁg an
additional variaﬁoﬁ to this study. Ivy’s undergraduate student population is a little over 8,000 is
chsidered one of leading universities in the United States. The 'majority of Ivy’s‘ studént v
population is White, and Black enrollment dropped from approximatély 10% in 1980 to 5% in
2004. The high tuition cost of this private institution, around $35,000, creates an additional
variance of class to this study, as many students who attend this University are of middle 1to
upper socioeconomic class. |

Ivy graduates only one female for every ktwo males with Bachelor of Science degrees. The
ratio of Whites to Blacks is 15 to 1 for undérgraduate engineering degrees.

Between 2003 and 2007, African Americans were less than 3% of the overall gradgate level
engineering ‘stuvdents at Ivy University. During the same time period, Ivy graduated a total vbf 5
Black engineering PhDs and Ivy’.s Mathematics Department is a non-producer of graduate level
mathematics degree recipients. Out.of an average of 41 studeﬁts in the mathematics graduate-
level program, Ivy has graduated no Black mathematics masters or PhD;level graduates,

between the years of 2002 and 2008.
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Case Study Approach

I employed a case study approach to gather more ‘defaﬂed data on 3 of the 23 students in
this study. Case study is aﬁ ideal me'thodolo_gy for this study because a holistic in-depth
investigation of the participants was desired. Case studies have been used in varied
investigations, particularly in sociological and psychological studies, but increésingly, in
education (Stake, 2000; Yin, -1994).

Another appealing aspééf of case study research is that it allows consideration of not just the
voice and perspective of thé_ reséarch particip‘ants, but also a more Bolisﬁ; understanding of
racialized systems in action (F eagin, Orum, & Sjoberg, 1990). Mills' (1997, 1998) considered
philosophy as é racialized discipline. He stated that social formations, sucﬁ as educétioﬁ, havea
“normal” dynamics and coﬁtain a racial component. Racialized systéms of action refer to sets of
interrelated activities engaged in by the actors in a racialized situation.

Reséarchers who employ case stﬁdy and mfer;/iew techhiques understand that there exists a
complex relationshi'p beﬁveen what ”réally happens” in a person’s life and how the person
* chooses to remember and understand théir experiences (McAdams, Reynolds, Lewis, Patten, &
Bowman, 1991; White, 2007). Interviewing centers on objective facts as weHAés delving into
perceptions, values, personal motivations, and so on. Therefore, it includes the subjective,

value-oriented interpretations of the storyfeller.

Coﬁntef—narratiVe and Life Stdry Interviews
Most qualitative research réﬂects a phenomenological perspe;’dve (Glesne, 1999), which
considers human beings the center and déterminanfé of world events. Tused a -
phenomenological approach because it genefates information about individuals’ perceptions of

the world and the meanings that they make of events (Strauss & Corbin, 2000). Such an
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approach requiréd diiect parfi;cipaﬁén in,fﬁh'e :di'scovery? of the mevvaningsbcci)n’st.ructed by
participants; a sharing of the étjﬁdy:'partic.ipaﬁts’ experience of; and a describiﬁg of what the

- participants bhavve‘ been through, h:o‘y\'/“th’ey”hav"ev‘liVed 1t, and the mé}aniﬁ‘gs‘ they make of their
shared anwlédgé <Rossman;;1§§9)f Pbl'k;nghd:rhe (1989) suggested that the researcher and
.feaders': of a phehomenological réséérc’h Studsl should »bevabble ‘to say, “1 understandkbetter wha’; »
1t is like forv‘someqne td experience £hat” .(p.46). Researchéfé who depend solely von quantitatiVé
methods may be uﬁable to iﬁtefpret human feéh'ngé,I erhoﬁons, percepﬁons; and attitudes; and
quantitative studies may not fully repre»sentthe participants in all £heir human complexity.

My choice to conduct inte‘rgviewv_sas the co}e of my methodological approach was fueled by a
commitment tci exploring the ;}6ié:es and experiences of Black students, and by a rich body of
researc’h literat'ure that givés :pjr‘imaivcy‘ to first-hand accounts of these students’ experiences in
mathematiés (Bérry, 2003,' Martm, 2606%, é006b; Moody,‘2‘003‘; Nasir, 2000; Stinson, 1994).
Counter-étor?telhhg and life story interviews, m particular, were ideal methodologies for this
study as they_alldWed fora hélisﬁc m-dépth investigation of the participants (Stake, 1995).

'fhe semi—struétured, épen—énded intvéryiew‘w'asr £he primary method Qf data collection used
in this study (Corbin & Strauss, 1.990); As Yin (1998) points out, with ser’niﬁtructured
interviews, the interviewer has'va'cleér‘ list of issues to be addressed and qﬁestions to be
answered. However, Withm thlS fo;maf,' mtérviews were conductéd w_ith flexibility, allowing
th,e interviewee to develop ideas detefnﬁne the order of topics coverevd.‘I used words that ,wvervev

| somewhat faﬁﬂliar to the par“ticjipavnfs duﬁng the interview, so that théy,c_buid resi)ond to
something they understood. Interviewee responses provided in-depth characterizations on the
salience of race, racial identity, resiﬁence, and racialized mathematics experiences in the lives of .

these students.
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The interviews wer'e' eontiue'ted at the desired location of the participants, most often their
homes or dormitories, ,Cfoee shops that had space for‘nrivacy, WOrkplaces, and school libraries.
Some second interviews Werelcondncted at my honse. Thus, privacy was established in settings
.that were farniliar te the. respOndents. Tne initial interviews of all 23 students ranged from 49
_rninutesto“Z hQ:urs_.» The length of the six case study interviews, which required an additional
_interview,range'd in frorn 57 rninutes to an heur and 45 minutes. The interviews created a space
for respondents to articujlate‘in their own w_ords the barriers and supports -toWard K-12 and
college success. | |

For the interviews inthis study, all participants were asked to give an in-depth overview of
their lives and educational experiences. In additien, all respondents provided an overview of
the main “chapters” of hlS or her life as a learner of r‘nathematics and engineering, detailing the
influential stages of their development. I alse captured refleetiens _’on their experienees as
Blacks, ailowing them to frame what it means to “be Black” mere generally, and what it means
to “be Black” within the specific contexts of v,mathematics and engineering learning andk
participation. I especially .focnsed on any significant havppenin‘gs with mathematics and
engineering and interpretations of any experiences where race Was a factor. The students were
asked to describe challenges in relation to the achievement of mathematics and engine'ering :
success. The interviews included open-ended questions such as:

e Atwhatage did you realize that mathematics or engineering was going to be an
integral part of your life? What steps did you take to ensure this vision?

¢ Did you have role models or mentors in your life that helped you to embrace
mathematics or engineering? If so, what type of messages did they instill and

how have you internalized or acted on those messages?

e Is there a personal or social significance in achieving success in mathematics or
engineering?
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¢ Is your mathematics or engineering success a way for you to improve your life’s
circumstances?

. * Can you share any experiences where racism played a major role within your
’ experiences inside the mathematics or engineering classroom or related contexts?

How did you feel/respond? ' ’

e Many people assume that engineering and mathematics are “White” or “ Asian”
fields. What are your feelings about this stereotype and have there been any

~ instances where you have had to deal with it? How did you deal with it?

¢ What type of individuals surround you or do you wish to attract when engaging
in mathematics and engineering learning? How does this differ from your
network outside the mathematics and engineering classroom?

Interviews were transcribed verbatim. Transcription was prompt, which allowed for follow-

up interviews as needed and adjustments to the interview protocol. All video and voice

recordings were given a code to insure that subjects cannot be identified directly or indirectly.

Counter-storytelling

Critical Race Theory’s method of counter-storytelling, sometimes called counter-narrative
methodology (Delgado & Stefanic, 2001; Solérzano & Yosso, 2002b; Witherell & Noddings, 1991),
allowed me to be fully engagéci in the stories of how these Black mathematics and engineering
students “achieve in mathematics ahd engineering wvhile Black.” Delgado and Stefanic (2001)
define counter-storytelling as a method bf expiaim'ng individual and collective exPeriences that
“aims to cast doubt on the validity of accépted premises or myths, especially ones held by the
majority” (p. 144). Thus counter-storytelling is a tool not only for ﬁnveiling ‘the experiences of
marginaﬁzed people that are ofteﬁ mufed but also fof challenging the ciomiﬁant stories of those
in power that are re‘garded as normative (Delgado, 1995; Soléranzo & Ornelaé, 2004; Soléranzo

& Yosso, 2002a, 2002b). Recent research by Martin (2006b) , Berry (2003, 2005), and Stinson
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(2004) are examples of studies in mathematics education that have in_éorporated counter-

narratives. .

Life Story Intervaiewv- | ‘
1 qqrhplemented the counter-narrative methodology w1th the life story inter\‘/iev‘v .approach
(McAdams, 2008a, 2008b; McAdams, ]osseleon, & Lieblich, 2006), which required. the students
talk in depth about various stages of their lives, to better understand h(v)wvrace, rdcial identity
and resiiiency shaped their edueational and social experiences over time (Grace; 1999).
McAdams et al. (2001) defines life story as “an individual’s internalized narrative rendering of
his or her life in time, entailing the reconstructed past, perceiVed present, and anticipated
future” (p. 475). McAdams (2008a, 2008b) asserts that peorﬁle provide their lives with unity and
purpose by constructing internalized end evolving narratives of the self. The story is the best
available structure that persons have for integratingv and making sense of life in time. Life -
stories function to establish identity as opposed to establishing traits, motives, values, etc.
| (McAdams, 2008b). Because life stories function to establish identity, allowing individuals to
make sense of their lives at a particular moment, this method aided my etforts to understénd A
the identities of my participants.
McAdams's (2001, 2008a, 2}()08b).’asserts that people provide their livee with unity and
purpose by eonstructing internalized and evelving narratiifes of the self., The idea that identity
_isa life story resonatee with a‘numher ef important themes.in dei/elop'mental, coghitive,
personality, and cultural psyehelogit.:This internalized evolving story aiiowe'mdividuale te" :
reconstruct the past, perceive the :'present, and anticipate the future. Those‘ interviewed were
involved in reconstructing their stories, which may hai/e been ernbelvlished,v aitered, etc.

Therefore, life story interviews serve as a representation of the truth, yet go considerably
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beyond the facts by constructing stories that make sense to them as the respondents make sense

of the world.

Video Recording and Editing

The videotaping of the:int‘erviews pro‘ved to be a powerful medium in conveying the images
of Black students engaged in re-conStruc’dng their tdentities and the ‘events that led to their
academic success. It allowed for repeated viewing and analysis of situations repeatedly which
was helpful in getting both a genernl and intimate sense of thestudvents.b The use of digital video
allowed for recording of .parti’cipants, enalysis of their words and actions, clipping of relevant
segments, and organizatien of those segments into a series of frames and codes, keeping the
images and/or voice of the participants' intact (Kellehear, 1993), including gestures, intonation,
pauses, and inflections. It reduced the nnpact that the transcription process has on the content,
because the transcription :ptocess itself flattens the potentially rich, three—dimensionai quality of
tne original footage into a t\;vo-dimensional text format.

Videotaping of interactions seemed to present no difficnlty for the participants. Those who
were initially nervous soon fergot the camera’s presence. This is consistent withvresearch
showing that videotapingvseerjns to have little irnpact on anxiety and responsiveness for the

~ respondents (Weimann, 1981).

- Codtng and Analeis of Interview Data
The inter_view datar was central to ttlis_ study (Chenéil, 1994) and called for a coding and
categorizing of the datzi."ljuring the coding‘procese, the students not only cited experiences of
racism but also the strategies they empleyed to méintain ovr develop success in engineeﬁng or

mathematics, as well as, Other statements that spoke to resilience in academic and life obstacles.
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Analysis of the interview data incorporated an itefative coding scheme.: Ti}is process of s‘o'rﬁng'
and resorting, coding and recoding of data led to éﬁlergent Cétegories of meanmg. In .anélyiiﬁg
the data, themes were identified that efnerged in the transbcripts‘ of the 23 cqunter-stories.

| Once all the interviews w‘ere‘v coded, data was initially categorized by theme. Aftér which

data was scanned "for Crategor:iéis‘ of phehoméﬁa and’r'elationshivps among the categories" (Goetz

& LeCompte, 1981, p. 57). Some initial themes to emerge were: seeks out/takes advantage of
- opportunities to grow; does/pursi@ what interests her/hiﬁ; accepts challenges; rejects self- hatred; seeks
out places, spaces, individuals, or grou%as that provide a sense of bélongingness; employs 5trategies to deal
with racism; -succeeds\ in proving stereotypes wrong; achieves realistic se_lf—conﬁd_ence; works toward
succeed to serve as a role model; rejects stereotypes about math; réjects raéiﬁl siéf;otypes; rejects
stereotypes about women; emboéying parent;s»’ ide(l)logyv of excellent in ’math(_zmatics; perseveres despite
obstacles; enters competitions to test self/abilz'ties; Ipic'ks/dez')elopsv own criteria by which to judge
himself/herself; develops personalized strategies for ensuring success in méth- and"engineering;v‘ |
develops/seeks like-minded frieﬁdships; adheres to some standards of the w‘hite culture. These 19 "
categories served as the initial ,éate'gqry set, and were assigﬁed initially short names,

These thematic categories, ho’wéver, prd\}ed to be just a starting point and were later
rearranged. I realized I did not have 19 simple categories, but rather multiple ;ategories With
subcategories, requiring ongoing révisions. After numerous revisioris; gatégories and
subcategories revealed different strateg.ie; that led to sﬁccess for these studenfs. Coding
proceeded‘as follows: Codes were identifieci,'vand qutes that réﬂecfed the codes in individual
interviews were connected. For gxaihpl_e, oné éodé ’Fﬁat _recﬁrred mroughdut the interviews was
the presence of racial stereotYi)és. So, ‘for> 'ever"y mter\}iew fhat discussed how the student has

~ felt about and reacted to racial.s'tereoltypes, the quotes were coded as follows:
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Rob ldentifies the Stereotvpe of Blacks Being Inferior in Mathematics :

2P:[00:04:11.24] Well, you know we are generally perceived as being the worst at

intellectual things, especially mathematics. And what's fascinating about that is, if you

think about it you know, mathematics in the wider culture is perceived as the hardest

subject and all sub]ects essent1ally are derived from mathematics whether it's theoretical
’ phys1cs or whatever. : ¥

Multidimensional Inventory of Black Identity (MIBI) -

The Multidimensional InVentory of Black Identity-’(MIBI)A ‘(Sellers et al;, 1997) was used to
assess racial identity among the participants. This ~.56-item inventory is comprised of three scales
that measure centrality of race, iracial ideology, and regrz,rd; The ideologyscale ‘consists of four
subscales (Natzonallst Asszmllatzon Mznorzty )and Humamst) and the regard scale consists of two
subscales (Private Regard and Public Regard) A 7-point Likert type response scale consists of
rating’ items w1th responses ranging from 1 (strongly disagree) to 7 (strongly agree)

Sellers et al. (1998) defme rac1al identity in African Americans as the 51gmf1cance and
qualitative meaning that individuals attribute to their membership within the Black racial group
within their self-concepts” (p. 23) Thus, they ask the questions: “How important is race in the
individual’s perception o:f.‘self?f : and ”What does it mean to be a member of this racial group?”— ,

The duestions on the MIBI rest on four underlying assumptions. First, they assnme that
identities are simaﬁonaﬂy:'differentas i\fell as stahle. Secvond, the l\/lIBI recognizes that race is
one of a nlimber of identities that arehierarchically' ordered and malleal)le for African
Americans The third assumption is that people are the best ]udge of their own rac1al identity.
Fourth, in developing and refinmg the MIBI Sellers etal, (1997 1998) are more interested in the
status of a person’s rac1al 1dentity (more like a snapshot in time), rather than examining the
' development of their raeial‘identity. |
Salience r_efers to the extent to which a person's race is a relevant part of her/his self-concept

at a particular moment in time. Salience is concerned with the specific event as the level of
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analysis. it is highly sensitive:'tq bOth the conte’xf of a sitqétion as wéll as the person's proclivity
to define herself/himself in jtg'rms of race (i.e., centralitﬁ. éalience’ is a dynamic aspect of racial
identity by which the other‘thr’ee dimensions (centrality, ideology, and regard) inﬂuencé the
wéy a person experiences a parﬁcﬁlér event. When racial identity is made salient, an
individual's ideology ‘and regard influences their 'u'n’derstanding,and the ways they respond to
certain behaviors. Salience Ca‘nnét bé .ofebrationvalize.d becausé it is so situationally specific.

Cen tmlz'ty refers to the e*.fe;rit fo Wthh a person normatively defines herself/himself with
regard to race. Centrality is a'n: 'mcﬁcator of whether race is a core pért of an individual's self-
concept. There are six quesﬁohs on tile MIBI that capture the C}ent'raility component. Three of
those six questions are:

* In general, being Black is an important 'pa‘rt of my self-image.

. My destiny is tied to the destiny of other Blaék people.

¢ I have a strong sense of béiongingness to Black people.

The ideology dimension of the MIBI represents a person's philosophy on how African
Americans should engage in éultural, soéial, political, and even acadeinic activities within
dominant group contexts. Sellers et al. (1998) present four ideological philosophies:
assimilationist, nationalist, .oppressed minority, and humanist. The assimilationist perspective
focuses on the compati_bility of African Americans with a normalized definition of the re'st of the
soéiety: typically heterosexual, White, male, and middle class. A person with an
assimilationistic perspective attémpté to enter mainstream culture and believes that African
Americans should work within the system to.proauce change. The nationalistic perspective
incorporates views of uniquéness and distinctionv from other racial groups and is demonstrated
by a deep regard for African' American culture. Individuals’ nationalistic philosophies develop

into a deep appreciation and preference for African American social environments. The
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oppreésed minority ideology represents a broader pefspective of oppression and recognizes its
effects on all ethnic minority groups (Sellers et al., 1998). Individuals endorsing the oppressed :
minorit}; ideélogy embrace the sinﬁlaritiéé that exist between oppréssion of Afr_icah Americans

- and other nﬁnorify groups. The humam'st perspective focuses on similarities of all humans and

" not necessarily the physical disﬁncfibns b»etwe‘en groups. Those endorsing the humanistic
perspective view face as an inéignificant féctor to ho w »they, live theif lif}es; AI}thOugh some
individuals can be éategorized as-pOSéess‘ing one ideologyvpredominantly, it is likely that most

- people hold a \}ariety of ideol‘ogicialvphbilo.sophies that vary acro.ss areas of funcﬁoniﬁg. I did'not‘
use this measure fof my study bebcaus'eﬂof the iﬁc’onsistencies between the identities they .
discussed in their interviews and the MIBI results.

The final dimension, regard, refers to.a person's affective and evaluative judgment of his/her
race. The regafd-dimension consists of a pri\‘/ate and-a ‘public éomponent. i’rivafe regard refers
to the extent to which individuals feel pésitivély or negatively tqwards African Americans and v
their membership in that groupi. There are six statements on the MTBI fhaf deal with privafe |
regard, three of them are: ) |

e Overall, Blacks are considered good by others.

e In general, others respect Black people.

¢ In general, other groups view ‘Blacks ina poéitive manner.

On the bther hand, public regard refers to the extent tc; which individuals feel that others
view Africa'n Americans pbsitively or negzlative’ly.‘ There are six questions on the MIBI that relate
to public regard. Two of ‘Fhose six statements are:

o 1 aﬁ hapi)y that I am Black.

e Ifeel that Blacks have made inajdr accomplishments and advancements.
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When_usihg a holistic n‘lle‘asur,e to assess recial ieiehtity, I 'reéogﬁi_zed that eocially
constructed ettribufes like race ‘hav‘,ehbeen proven to iﬁpact the development of Black students -
: (Allen & ]ewell; 1995; Maton, Hrabowski, & Greif, 1998). Therefore, mathematical de\./elo_p:ment
among Black students beneﬁte& from the consideration of racial idenﬁty. In addition to the
interviews and case study enalysis,bthe participants" responses from the MIBI allowed me to
| determine aﬁy variance between the MIBI reeults and the'i'nterview data. Therefore, the MIBT
.complemented the qualifaﬁve ?hase of this study, whieh ‘:alblvovwedvm»e to mveeﬁgate variance

between the two methods.
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CHAPTER 4
A MODEL FOR TRAJECTORIES OF RESILIENCE AMONG SUCCESSFUL BLACK

MATHEMATICS AND ENGINEERING STUDENTS

In this chapter, I present a bi-directional model that maps two trajectories of resilience for
_’_che‘ stﬁdy participants: a ‘fragileb fofm of resilience and a robust fOrﬁ of resﬂience. This data-
driven model was created by systematically collecting and analyzing the interyiews, the MIBL,
| researcher notes, and the demographic questionnaire data. While no model fully represehts thg :
complexity of human experiences, I‘ believe this.model serves to illuminate (1) the negotiation of
racial and méther_natics identities, (2) radalized experiences in rhathématics learning and
participation, and (3) strategies used by the pafticipants to sustain high academic achievement.
My modél adds to thé knowledge on resilience by suggesting that developing resilience is
crucial to the mathematics and engineering achievement of Black college students. Before
presenting my modél, Iwill Briefly re-introduce Spencer’s Phenomenological Variant of |
Ecological Systems Theory model, which provided me a better uriderstanding,of diverse Ways

that Black adolescents and students cope with challenges and risk factors.

Snapshot of the Phenomenélogical Variant of Ecological Systems Theory
The Pheﬁomenological Variant of Ecological Systems Theory (PVEST) model considers
identity development processes and context settings (Spencer, Dupree, & Hartmann, 1997;
Spencer et al., 2006). PVEST's uﬁderlying assumption is that African American istudents often
| face additional sources of stresé iﬁside and outside the classroom, as they often receive hegative
or mixed messages about appropriate belief systems and cultural capital (Lee, Spencer,

Harpalani, 2003). '
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PVEST incorporates five major phases in its examination of environm.ent and identity. These
stages include: individual risk and prote_ctive factors, net environmental -stressesand supports,
adaptrve and maladaptive coprng mechamsms emergent identities, and life stage outcomes
(Spencer & Markstrom—Adams 1990; Spencer 2006). The model is represented in Figure 4 1

below:

Net Vuhnerabifity [+ : e Stage-Specific Coping

/ \ : : Outcomes
Risks #— Protective A/ \
Factors ~ |

//

Challenges Supports'

Normative Hyiuan Systemic
Processes; Individual at a
Specific Development Stage -

.‘ NetSuess ; T ' Emergent Identities
7N | | 7 O\

Challenges =% Suppoits | o Negative 4% Positive i

Reactive Coping Processes [

7N

Maladaptive «=# Adaplive |’

Figure 4.1
Phenomenological Variant of Ecologlcal Systems Theory

Spencer’s (1995, 1999, 2006) work on resiliency revealed that uniqne and seldom explored
environmental factors (i.e., social bias) not only matter in the lives of African American students
but also require specific protective (coping) responses. in response to an individtlal’s particular
social status (Spencer, 2006) .: Building on Anthony’s (1974) theory of resilience, Spencer (2006)

identified four potential theoretical links between vulnerability status (r.e., balance between
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risk-factor levels and protective-factor presence) and specific achievement and identity
outcomes for diverse groups of low-economic-status adolescent youths. Those outcomes are

depicted in Figure 4.2 below:

Risk Factor Le?e] “

High . . ~ Low
(it High Vulnerability - | - "Masked" Vulnerability
(Difficulties Apparent) (Difficulties Veiled)
Protective
Factor ‘
Presence/Experience
{Signifant .
Presence) . : -
Low Vulnerability Undetermined Vulnherability
(/éesi/iency [Positive Qutcomes] (Positive Outcomes Predicted)
Often Ynacknowledged but :
Demonstrated)
Figure 4.2 -

PVEST-Linked Vulnerability Level and Resiliency Prediction Dual Axis Model

According to Spencer (2066),B1»ack yeuth witﬁ a high level of risk factors and a 10“} level of-
family, environment, and ihstfﬁctional sﬁpport, fof example, are highly vulnerable and have a
greater probabillityvof negative elitcomes (High Vuinembility). While students with low risk
levels and support levels may VASee:m'vbette'r' protected, a Challenge may reveal ‘Eheir failure te :
develop coping mechanisms, givihg them “Masked” Vulnerability. Adolescents with high levels

of risk but also high levels of support'are expected to have low vulnerability and be more
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resilient (Low Vulnerability), but those with low risk and high support have been largely

.- untested, and thereforeh-ave Undetermined Vulriembility.

"Robust 'and Fragile. Forms of Resilience

A major contribution of'this dissertation is the unpacking of Low Vulnerability, resiliency. My
data shows that there are "t"w.(') trajectories of resilience"that high-achieving Black students
navigate a robyst form of resilience and a fragile form (See Figure 4.3).

- My modeliacknowledges -the developmental process of human development understanding
* that individuals grow significantly during the middle school and high school years (Spencer,
1999). The model also reeOgriizes the complexity and diversity of Black students’
characterisiies, in part ehaped by society’s views. The fragile form of resilience incorporates
strategies for mathematice' and engineering success that are primarily motivated by proving
Black academic inferiority wrong, by way of high achievement. This is a fragile form of
resilience because the studente were operating through internalizing negative racial stereotypes
and were preoccupied with defending themselves against these external and damaging criteria.
The fragile form of resilience was dominant mos‘dy in the students’ i(-12 experiences, although
the students had Varymg degrees of incorporation of the robust form of resilience from
elementary years to their final years in school. The robust form of resilience replaces to the
fragile form of resilience by eizolving to incorporate self-defined reasons and motivations to
pursue mathematics and engineering. The e’rudents were no longer driven to succeed by racial
stereotypes and to rnake their parents happYL They sought out individuals, groups, and places
that affirmed their identities as high-achieving Black mathematics and engineering learners. In
the robust form of resilience the respondents' long term,goals were to serve as role models and

mentors to encourage and teach other Black students to engage in mathematics and
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Elementary : High School o College
School Years ~ Years , Years

Figure 4.3
Resiliency Expansion Model

engineering. The robust form of resilience became dorrﬁnant between the end of high school for
some stﬁdents and the beginm'ng of college for most others. Racialized incidents Caused the
students to continue to use some,vstr»ategies énd motivaﬁons within thé fragile form of resilience.
Yet, once students transitioned to mainly operating under the robust condition their outcomes
for racial and mathematics ;idenﬁties remained robugt despite the use of ,fragile motivations and

,

strategies.
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The two forms of resilienee imply that resilience-is developmental and occurs over ﬁﬁe.
Developmental reseérchersh‘alv.e‘ej.niphasivzed ﬂie'iimiteﬁo‘hs ofa lllvO‘I:'l:e‘ model fits all” approach |
to studying Black students (Gafcia;Coll et al., 1996; éimons etal,; .2002). The “’one model fits
all” conVersation eprses the dangers of r‘alce-clompa_rative research that normalizes the -

_ behayiers of an entire racial gfoup, nonetheless it detracts from rﬁodels that account for ﬁitra—
group diversity within raciai groups (Garcia—Coll et eﬂ.», 1996). Given the V:aria‘bility of Black
students, high-achieving matheﬁaﬁcs and engineering studentswas an ideal sample to create a
specific model that highlights insights not readily available fforﬁ tfa*ditional models. My model
moves beyond the race-comparative models that haye lergely reSuited in‘,tw“o theories used to
expiain Blacks over the last 160 yéars: the genetically deficient model (Herrhstein & Murrey,
1994; Jensen, 1969) and the Cuituraﬂy deficient model (Senn, 1975; McWhorter, 2000), which
couches Black development in terms of deficiencies and deviances. As opposed to focvusing on

‘negative developmental outcomes or compare Black students in unfavor’able measures ’te White

| students, my model delineates euitefal differeﬁce (not deviance) and acader'm'c success frbrﬁ the
voices and experiences of the participahts the.:rllselsles, who are tlﬁe best informants in retelling
and making assessments about..their owﬁ lives (MCAdams, 2008a). Lastly, this model does not
frame these students as “ideal” or ffee from exhibiting negative attitudes or dispositions, as a.
few of the respondents expressed very prejudice views aboﬁt particular pobulaﬁons of Biaci(s
(read low-income and underedﬁcated),.

Figures 4.4 and 4.5 offers a glimpse into the developﬁehtal pvrocesses of these students’ lives
and reiates their mathematics' and engﬁeermg expe_riences.v"l‘"he sfudents' experiences do vnot

“happen uniformly and the mede] does not apply to all the students,‘ although all the stu‘dents'
are represented in certain Com.f)‘io’n:ents of the model Additionally, the outcomes (mathematical

and racial) do not necessarily indicate the end of their resilience t‘rajectories;‘they represent their
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outcomes at the time of study. However, speculative predictions and judgments can be accessed
based on the identity ﬂaﬁd hu_man: development pr‘oéess of these adult participants. There are
two paths 6f resiliénce indicated in Fibgures‘4.4., but I am not suggesting that the students got to
this point of their development and academic success through these .sifnple paths alone. The
model attempts to integrate the students” experiences with explicit attention to their ecological
circumstances (e.g. the‘persuasive influence o.f‘rac,ial ’étérebty‘i):es). iT.he épecificity of the
popula’dovn:(!academically, successful Black mathematics and engineering upper classmen and
graduateb level students) contributes to my deyelopméntal model thét con»ceptualize;s the human
development processes, experiénces, and 6utcoﬁes for.’th_e reé}i)ondénts.v |

Figuré 4.4 provides vavvisualv explanation of theyfvrqgile,a‘nd robﬁéf forms of resilience,v in
general terms. This model Contains‘ threé différenf f)rocesses that take place and sometimes
overlap within the two form of resilience. Figuré 4.4 is positioned as a model that may be
generalizable for high-achieving Black students, majoring in matherhaﬁés and enginéering.
Figﬁre 4.5 breaks down resiliency for these twenty-three students. Figﬁré 4.5 offers the specific
strategiés employed by the 23 réspdndeﬁts m the study, there‘by offering more specificity to the
model presented in Figure 4.4. |

The fragile form of resilienée ‘is:emb'edded within the robust form of resilience. AH of the
students in this study bégan‘t'h”evir, eduéé’donél jbﬁrneys thrdugh the fragile form of resilience.
Eventualliy,v over time anci: expke;r”i‘encel, th;e'stu'dents creéted strategies and behaviors that expand
to more of a robust form of ré.sili':erice‘.r Twenty-two of ’thve tWenty-three studeﬁts made the
transition form the fragﬂe form of re_siliehce té the more robust form of resilience.

By using cross-case analysis, | demonstrated the Substance of my model of resilience and -
elaborated on‘ the tilerﬁés and strategies éharactérniimg each form of résﬂieﬁce. A substantive

model accounts for how the respondents’ situate their struggles for mathematics and
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engineering success within the larger context of being Black. The model accounts for how
the participants’ exercieed a variance between a more resisnve 'efance to’raci.al
sfereotypes and experiences :in fhe rebust form of resilience band‘a mere 'accommodating
postnre in the fragile forrn of resilience, based on beliefs that mathematics and |
engineering suceess can us'.ed to prove the stereotypes types wrong (fragile) or change
the conditions of their' lives éndl serve as role models for students that look like them
(robust). |

The robust form of resilience is an extension of the fragile form of resilience and from
time to time the respondents still react emotionally and defensively to racial stereotypes

in ways that characterize the fragile path of resilience.

Fragile Form of Resilience |

Main Trajectory: Defends Oneself Against Exterr;ally Genefated Critéfia

Within the fragile resilience trajectory, the main motivation to succeed for the .
respondents, besides the desire for high achievement, is to prove recial stereetypes
wrong. The students felt obligated to stand up againsf racial stereotypes by
demonstrating thein mathematics and engineering succes‘;s,vthereby ehowmg, themselves
and other Blacks in a positive light. As the respondents reflected on their early school
experiences, they dpﬁnnsncelly thought that demonstr_ating intellectual excellence
would erase the low expectations plaeed on them by the U.S. schooling systems and
eociety. The respondents expressed disappoinfment and dismay for not be‘ing;r able to
eradicate the stereotypical ways in wh_ich tneir intellect was challenged and ridiculed.

As a result, the students would at times experience extended periods of despair but

without losing belief in their own abilities to succeed in mathematics and engineering.

74



Motivator: Succeeds to Prooe the Stereotype Wrong
' The students are faced with lowered expectations and they respond by attempting to
prove the racial Stereotypes about Blacks and mathematics wrong (Steele & Aronson,
1998). Engineering is not prevalent in thismotivator because proving the racial
stereotypes wrong was usually enacted during elementary and middle school years,
before engineering was introduced to the participants. Through high achievement
outcomes, the students were 'deterrriined’to erase not the racial stereotypes inflicted
upon them but other.fOrms of.'racism present in: their mathematics classrooms. The
outcome of attempting _to'proye thei stereotype yvrong vwas rnathernatics success, but
~ proving the stereotype yvrong was harder than the students predicted (Steele &
Aronson, 1995). The students did find ternporary solace m small Victories where they felt
~ they won over a rnathematics teacher ora group of peers. Their small victories often |
resulted in the students heing referred to as un-reproducible anomalies and “freaks of
nature,” which rmmmizedthe respondents intended results of proving the stereotype
wrong. Additionally, even if the students obtain the prestigious title of “smart,” they
were still subjected to the other stereotypes associatedwith the Black race (i.e, lazy, a
thief, drug addict, poor, proniiseuous, srnart but still an “affirmative action student,” -

etc.).

Motivator: Pervseverres Eecai[sé of Fear of Failure | v

Students were also forcedto deal with a multitude of life experiences in which
mathematics achievernent,be'carne va necessary part of escaping the failure and despair‘
found in their C'ommunities.: However,vtheir perseverance in the face of challenging life

conditions was enacted ,_to “stay afloat” for survival. The participants used their school
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success as a way to survive trauma resulting often from the c‘omplexb consequences of
racism. The respohdents reacted to community despair and devastatioh by using
mathematics achievement as a means éf escape.

.. To use‘ their mathematics and engineering achiévements as a resource to rid
themselves of an overwhelming fear of failure»without any consideration of the one’s
own self-definition is a weak form of success. For example, seven of the students did not -
even realizé how much they actually liked mz.athemaﬁcs'or engineer;mg until collegé
because the felt pressured by society and family to pursue the discipline as a way out
and a way up. Similarly, three of the students in this sfudy have decided that they do
not want to pursue mathematics and engineering as a full-time career 1t.)ecause they
“don’t like it enough.” Albert, Mike, and Denise felt pressured to major in mathematics
and engineering just because they were good af it. They received numerous messageé,
which they read as demaﬁds to do mathematics, whether they liked it'orv not.

Conversely, all of the students who affirmed that they liked or loved mathematics and

engineering aspire toward mathematics and engineering-based careers.

Reactive Coping Strategy: Deﬁrancevof Réce-Based Expectations via Récialized Suréival
Strategies

' The respondents did not beiieve in, and adarﬁantly rejected, the raciai stereotypes
that exist in mainstream culture about the academic achievement of African Americaﬁs. ’
The fact that these racial stereotypes are so ‘pefvasive caused a gréat deal of emotional
distress. Due to the '1ncreased. number of racial stgreoty};es that exist for Black college
~ students in mathematics and engineering, they were bombarded by a wide assortment

of discrimination. For example, students reported being called an affirmative action
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case, White students who seeméd in uncomfprtable “awe” of théir ciassroom intellect,
not being able to find a hairdresser/barber within her/his college town that “does Black
hair,” no “all-Black” radio stations, etc. In response, the students attempted to defy the

‘ stéreotypes‘(Helms, 1995; Lee, 2008), firsf through achiévemeﬁt, then when that did not
work,_through a host of bther strategies, initiated to deﬂe_ct racial bias. I refer to these -
methods as racialized survival str;ategies and they served as a means to manage racism in |
school and in life. As they continued achieve in m'atherﬁaﬁcs and enginéering, the
students failed to defy the stereotypes, and their pre-occupation with proving
themselves caused weariness and distress.

Racialized survival strategies were a set of intricate strategic acﬁons to circumvent
historical, deeply embedded, persistent, societai prob‘lems. The respondents developed a
racial toolkit to help proteét them from the damage that racial battle fatigue inflicts. Smith
(2004) mﬁoduced the Concépt of racial battle fatigue to explain the stress associated with
being Black in predominately White schooling environments. Smith affirms that the
mafginalization of students of color at predominantly White universities causes racial
tension for students of color at those universities by many different means, including
racial micro-aggressions and ‘racial stereotypes, which are racial assaults that attack the
chéracter of students of color.

The students felt the need to perform in ways that were contrary tor who they were
and took on an identity that was not a true representation of who they were. They
engaged in pufposeful acts of acting Black to prove they could be ;che stereotypical
definition of being Black barvld still be high achievers. Some students engaged in acting
White and OVefemph;sizéd certain trait; deemed correct by the fnainstream standards,

while demonstrating their achievement.

77



Three respondents either looked down on other Black students for not “pulling
_ therﬁselves up” and “not taking advantage of the plethora of opp‘or‘;ﬁn:ities” to achieve
academic excellence, or fo’cused on personal choice aﬁd responsibilities for sustaining
sucqess. As for the other 20 respondeﬁts, their adaptivé responses to raci_al stereotypes
led to academic success but not withdut_sigﬁificant damagevto the re‘spondents’ :
psyphblogical well-being. No matter how hard the réspondents trigd to deb_uﬁk the
myths of Black :intellectuai inferioﬁty, they wére still often perceived and thought of as
* second-class students. |
The studenfs gravitatéd towards mathematics to mirror the stereotype that deemed
high-mathematics achieﬁvvefs as b‘eing' smart in most of subjécts and ﬁighly intelliger‘lt.b
The students played int6 that stéreotypes and showcased their mathérﬁatics outcomés.
They determined that academic success inside a particular mathematics and engineering
classroom came with prestige and privilege, enjoyed vby only the students deem.ed' as
smart. Yet, as always, with the change of classrooms, schools, teachers, academic
programs, tutors, and school administratiye personnel, the students are once again faced
with enduring sfability of récial stereotYpes_ and had to re-chrﬁb the laddef of

mathematics and engineering high éxpectations.

Reactive Coping Stmtegy:: Pursues Academic and Math Subcess to Appea;e Parents

The students felt pressufe by their parents to pufsﬁe aqademic excellence and
particﬁlarly to do well in mafhematics. Their parents and guardians had passed onto
their children the importance of getting gbod grades and test scores. In some households
académic excellence was part of the family’s expectaﬁons, whereas in other households

academic and mathematics achievements was handsomely rewarded and
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acknowledgéd:“Even paréﬁfs who »thén_{selix‘/evsb were 'no:t' able to hélp their children in
their mathematics work sv.{rves.‘sedit'hvg ﬁeed for beix%g rﬁéthematically bh'tera_te‘. The pareﬁts
~ taught to their children fhafméthematiés success cvan.help“them na\}igate throﬁgh a
school sy>stem of injustice, ;fa»cizsm:, a’nd‘ pox:/erty; 'Whatvthé parents did not‘ account for . ‘
was their children’s naturial:‘:cur‘io‘s‘ityiand intérést 1n rﬁatheméﬁcs. Althoﬁgh the studehts‘
acCépted their parenf notioi’n‘géfI matﬁémaﬁcé and eicaderrﬁc excellence, they did it
wi‘tﬁout much t}:iought of: t:}.i'eirv own 'fzblgzrv\dar.nentai h:a‘ppi.ness, which made learning
mathematics by this appr_éach a frvagile fo,fm of resilience.

| As the respondents ca}ne to 'understahd the dynamig:s behind how ’they were béing
identified in racially stererc.afy‘l:)icélllanguage, they 'slole resisted the constant motivation
to prove their intellect. The students'ﬁavigated their way through the mathematics and
engineering pipeline, were confident in their academic abilities( and did ﬁot feel thé
need to provelvt}vlemselvesv toi everyquy else. The drive for mathematics and engineering
achievement against the ba_c‘kdr'vop of i:)rovmg one’s worth was no longer stimulating
and they began to examiﬁé rﬁoje persoﬁal reasons to sustain tﬁeir échievements. As the
students seérched for ad(iifional motivations to sustain their mathematics and

engineering achievement they discovered a surprise ally: themselves. -

Robust Form of Resilience
Main Trajectory: Defines Oneée’lf Through Self-Genemted Criteria -
During high school, a:r‘no‘r:e robﬁst form of resilience begén to manifest in the
students, one that includes definiﬁg :otneself by criteria that was self-developed and
psychologically nurmrmg. The’parﬁcipants revised their strategies in‘vways that honor

their identities, all the while functioning at a high level within the educational milieu. As
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tney persisted in their education, partrcnlarly:durirrg their late hign school and early
chlege years, they were able to skillfully navigate success without accepting self-
limiting or self—dcubtrng eXternal criteria. They understood that responding to externally
generated standards: of e>v<‘cvellence is, at times, necessary, yet the students Carried out

- those standards in concert w_ith their own self-imposed standards. They‘ developed a
new sense of purpose; Which began witn a better understanding and self appreciation’
but ultimately led to achievtng for a purpose larger than themselves. The partici}a_ants
resisted simplistic nottons of “acting White” or “acting Black” kand even “acting smart”
and opted to live according to what best suited them (Spencer, Noll & Stoltzfus, &

Harpalani, 2001).

Motivator: Succeeris to Serve as a Role Model

An African prO\rerb says, “It takes an entire village to raise’a chﬂd,‘” but who will
raise the village? The’ students in this'studyvoverwhelmingly provclaim, “T will” Not
- wanting future generations of Black students to endure therr hardships, 20 of the 23
participants plan to serve as a role models and teachers of mathematics orengineering.
Having experienced desparr from teachers and a system that does not value their culture

nor appreciate their intellect, these students wanted to be “that Black teacher.” “That

Black teacher” is that one great ‘teacher who 5 of the 23 students' enj‘oyed in their K-12
experiences, and the ethe.r respendents wish they had. “That Black teacher” is, firstand
foremost, Black and can relate to their experiences as Black students.v “That Black
teacher” is ideally a rnathernatics teacher,vbut for sure an inspiring teacher who can -
instill rn his or her students the :irnportance ef believing in themselves and how to

manage racism and succeed in spite of it. Four students desired to play a larger role in |
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the mathematics and engineering education of Black students by creating schools geared
toward those majors or starting businesses to employ other high-achieving Black

mathematics and engineering students.

Motivator: Perseveres, Despite Obstacles, to Encourage Others

The stude‘nts were inspired to persevere through their personal and academic, not -
merely circumvent their fear of failure, but to inspire future generéﬁons of Black
mathematics and engineering students, their families, and communities. The
respondents expressed a deep sense of empathy for the next generation of Black
students. They were well aware of how racism works to limit opportunities in
mathematics and engineering for Black students. The participants saw virtue in helping
other Blacks, w‘hor have similar hﬂardships, overcome those to achieve academic
excellence. The students’ reasons for achievement wenf beyond personal success to

include a collective responsibility to serve Black students.

Stable Coping Strategy: Tests and Reﬁﬁés Self-Defined Criteria

This joﬁrney to self-discovery started with trying out different self-defined strategies
and then testing and tweaking those strategies in encouraging ways. The students
aggressively createdlor'took advaﬁtage of opportunities to grow academicallyvand
personally, partiéularly in their discipline of méthemaﬁcs or engineering.

Social scienﬁsts have long beeﬁ puzzled about why Blaék students seem to maintain
high aspiraﬁons, even invcasres where their own past performances make these
aspirations uvnwar\ranted‘ (van Laar, 2000). In con&ast to ”unrealis'ticv 'of)timism” theories,

the respondents possesse‘dbthe type of self-confidence that fueled their mathematics and

81



engineering achievement. This eonfidence allowed them to take r_isks and enjoy hard-
fought victories. The respondents readily admitted to their mistakes and vowed to learn
for them. The participants believed that there is a relationship between self-confidence

and self-improvement, and their mathematics and engineering achievement.

Stable Coping Strategy: Seeks Like-Minded People, Spaces, and Places i_

The respondents cultiizate’d better understendmgs and appreciation of themselves
and others like them, in ways that exhibited resistance to traditional forms of intelleetual
legitimacy and affirmed their individual self—expression. The respondents’ developed
more definitive forms of self-expressions.

Some respondents joined Black organizations that demonstrate personal
commitment'andindividual involvement in community ser{/ice projects.. As active
members of organizations like Black fraternities and sororities, l\lational Society of Black
Engineers, they became personally involved in community service projects, and became
more involved in the needs and issues that are rele\rant to the survival of the African-
American community. Additionally,these Black-owned organizations o‘ffered.the
respondents support for those seeking solace from racism, racial tension, anel being a
minority at predominately White institutions. Other students chose organizations that
provide a sense of belonging; a sense of a family away from home. The students develop :
hest in environments where they feel valued, protected, aceepted, and socially connectecl
with people with similar bacl<grounds andb similar interests and ideas.‘ Like-minded
friendships increased the respo_ndents’ sense of belonging, purpose and self-worth; and

acted as a buffer against life's hardships. ‘
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" More often than not, their emotional security came from friends, social and academic
organizations and networks. The participants utilized predominately Black support
networks because they provided students with a sense of belonging and acceptance

typically unavailable anywhere else in their lives.

Staéle Coping Strategy: ’.Lvearns Math and Engineering for Selﬁsatisfac‘tion

In this more robust form of resiliencé, the respondents fdund strength from their
mathematics knowledge. The resﬁoﬁdents hold strong O}VDinjo‘ns'and deeply held beliefs
about their ability to parﬁcipate_and perform effectively in mathématics contexts and to
use mathematics to change the conditionsvorf their lives. The resilience shifts from
. learning mathematics and ehgineerihg to Be perééived as smart to learning mathematics
and engineering to pursue one’s own happhess and inner contentment.

Even during times of aéademic and life turmoil, the respondents’ mathematics and
‘engineering grades stayed above éverage and so did their désire to pursue mathematics
and engineering. The students cqnﬁnued to engage in mathematics and engineering and
the mdre they learhed,' the stronger their désire was to follow their passions fof the
fields. |

The students we»re' able to sustain assuraﬁce in their abilities largely due to their
belief that they are p:roficient‘in matherﬁaﬁés because of innate or naturai ability.

- Accepting this notion'vof instinctive mathémaﬁcal aptitude alloWed the participants to be
intrinsically motivated té,}):ursue matheméﬁcs and engineering, no matter how difficult
these disciplines beCéme. I":evrceiviﬁgv. fhe'ir‘ rﬁ;cli:hematics abilities as “a gift” meant to the

- respondents that disappomhnents aﬁd difficultiés in mathematics and engineering were

merely temporary setbacks and success was _the only viable option. Nineteen of the
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twenty-three ,stadents w_éré‘ highly' éonf_ident about their abilities in ma;chematics and
engineering. Even in thg:nﬁds;t of C minuses, a fourth attempt at completing a three-
page math solution, Cramrmng the night before thrée mjdtérms, etc., they conﬁnued to
be self-assured and poiSéd in the face of Surmouﬁﬁng challenges.. It appears that quite
possibly an extra dose of assertlveness and high-self esteem may be requlred to defend
“one’s self agamst the trlals and trlbulatlons that come with being Black and a hlgh-
achiever in mathematics and engineering.‘Yet, as conﬁdent as the ‘respondents were, that
confidence d1d not ovérShadow_ ’thvei'r abilities to asaess and chack any ,uh}‘)roductive
characteristics (e. g vlackio’if‘ aéadeqﬁc i%lenﬁfy, lack o“f. effortin cerfaiﬁ mandatory

mathematics classes).

Outcomes for‘Mat‘hematics Identity and Racial Identﬁy _

The outcomes for mathematics identity and racial identity are characterized
differently for the two forms of resiliehce. In the fragile form ’of resilience, the
participants mathematics identity, defined as internalized psychological beliefs aBout '
one’s ability fo perform within mathematical contexts, and their perceptions about the
nature and importance of mathemaﬁcs in'one’s life (Martin, 2006a), Were externally
driven. The students were motivated to achieve and thereby gained confidence and
competencies in mathematics through their pa;enfcs’ prassure to excel and attempts to
defy racial stereotypes and other 'forma of racial diécrinﬁnation. Mathematics served
more as a tool against oppression than a pursuit ‘of knowledge for the sake of learning.
The respondents’ mathematics identities were less about their own intrinsic interests to
pursue mathematics, and geared toward proving their intellectual abilities through the

use of mathematics achievement outcomes.
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Although data on the iong—term impa& of racial stereotypes on racial identity
~development and academic moﬁvaﬁon is largely unexplored in the liferafure
(Harpalani, 2007), the students’ self-cbncepﬁons of Blackness were threatened due fo way
in which they perceived racial s‘teréotypesbunder the ffagile form of resilience. Feelings |
of angef, hostility, and social and educational anxiety led fo an ‘externall -rﬁ'ethodology for
acceptance, in vwhicbh‘ percep:tio‘nsv Wefe dofm’nated By _méinstream conceptions éf racial
, identity. Iﬁ spite of their atte_méts to destigmatize themselves, éfforts to disa\}ow their
imputed inferiOrits} have not,beén-vsucvcessful. The rflajqrity of the students assume the
beha\v/iovrs and belief system dictated by the society. Although ’thbe students did not
believe in thev racist attitudes endemic to th>eir environment, they reacted to them in
ways thét handicappedbthem ‘mentaliy and emotionéliy, though not intellectually.

Navigating success under the robust form of vresilivence offered a self-fulfilling
mathematics identity and a highér 'sélf—concept for being Black, as well as é'hi‘gher
awareness of racism and raciélized situations.

Mathématics and racial identity outcomes in the model are vnv'ot giQaiﬁeéﬁonél. Onc.e> o
the students evolved frorﬁ a fragile form of resilience to a robﬁstionel, fhei; lrvnathematicjzv;
and racial identities were more fully developed and did not réveft back to the
mathematics and racial idehﬁty bf the fragile form. Even when the participants’
motivations énd strategies operated within the form of fragile résilience, their
mathematics and racial identities remains robust. I will further expléré thesé :d»ifferences
in Chapters 5 and 6.

Chai)ter 5 explores the model bf resiliencé. via a cross-case analysis of all 23
participants. This cross-case anglysis validates and substatiates key therﬁes and

strategies. Chapter 6 will outline three in-depth cases narratives of two graduate
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students and one undergraduate student to provide life-story perspectives on these
students’ lives and mathematics and engineering trajectories. In-depth case study
analysis was necessary to show the respondents’ capacity to create meaning and self-

reflection.
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CHAPTERS5

RESILIENCE AMONG HIGH-ACHIEVING BLACK MATHEMATICS AND
ENGINEERING STUDENTS: A CROSS-CASE ANALYSIS

- [We] typically do hof f\ear the voices [or see the faces] of those who create living.

- educational theories. (Hamilton & Pinnegar, 2000, p. 235)

- The students profiled in this study succeeded, in part, through a cOﬁiple* interéc’don
between‘tWo different fqrms,of r_esiIienCe, one fragile and one rob‘us‘;. In Chapter 4, [ |
defined a fragile form of fesiliencé as an externally_ driven path of achieving
mathematics and engméeri;ﬁg success. A robust form of resﬂiénce incorporates self-
definition and an vintriné‘ic' pathvof achieQing matheméﬁcs and.e'ngineering Success.

The goal of thj,s chaptevr‘bis to examine both of thésé trajeéfcories using cross-case
analysis. Cross-case énalysis is a research method used to examine a concépt, theory, or
a social pfocess across rriuitiple cases. Stake (1995) referred to cbross—casevanalysis asa
collective case study. By using cross-case analysis, I will demonstrate the sﬁbstance of
my model of resilience and elaborate on the themes and strategies characterized by each
form of resilience.

Robust forms of resilience builds on the fragile forms as the students develop more 4’
self-initiatea motivations and stratégies td gain succés:s. I contend that fragile forms of
resilience are a developmentai Stége toward more robust, enduring forms of reSihence. I
restate that these two fofﬁs of resﬂiénce are nét mufually exclusive paths of resilience
(See Figure 51) The lines m Figure 5.1 represent the different stages of resilience that fhe
22 of the 23 students nav‘igated within (oné student continued to operate within the

fragile from of resilience) : o
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One student, Olu, a 20—year‘ old senior elécﬁical engmeering major, is the only
student whose primary motivations Cénﬁnue to revolve arroundv proving the racial
stereotypes are wrong. Olu admits that he has grown wéary ‘én the constant attention it
takes to prO\}e the stereotypes wrong in his field of electrical engineéri_hg and he opted
to pursue a MBA in management. Olu will use his MBA fo “to get as far awéy,frorﬁ
engineering as poésible.”

A few of the 22 students used significant portions of the fragile form of resilieﬁce,
while others rarely used the fragﬂeform to navigate mathematics and engineerihg
success. Most of the 22 students over time and experience devéloped toward a greater
incorporation of robust for of resilience, which in turn decreased the usage of the fragile
form of resilience. Some situétions, the students notéd, required operation of the fragiler
of resilience (e.g., answering all the questions during the first week of a new
mathematics classes té prove that they belong their) but after the results were achieved,
the majority of the students reverted ’back to mainly operating in the robust form of
resilience. |

The results show a pattern in which the majority of informants begin their
educational journeys of mathemaﬁcs and engineering (to a lesser extent) success by
Béing preoccupied with negative racialized criteria, ideologies, and stereotypes that -
have b‘een defined in our society to limit the achievement abilities of Black students in
general, and mathematics in particular. The students developed and engaged in
multiple strategies for coping with and resisting racial stereotypes (Helms, 1995; Taylor
& Antony, 2000). The strategies employed were mostly fueled by proving their racial

classification had no bearing on their mathematics and engineering achievement. As
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" 'Robust Form of
Resilience

Fragile Form of
Resilience

, S Figure 5.1 4
Resilience Trajectory for 22 of the 23 Participants at the age of the Study

Note: vertical lines represent of the different stages the students are operating within the resilience
trajectory.

they matured in age the students grew by learning, adapting, developing, and engaging
in their own criteria.by which the}; chose to be defined. The interplay between operating
within deficit-based rﬁoﬁ\}ations and. self-generatéd motivations continues to exist for all
of the participants except for one, but their college-age years incorporated more self-
determined expectations.

The other 22 sfudents areat different stages within a more robust form of resilience.

- Some students only spoke of incorporating a few elements of the robust trajectory in
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addition to the fragile, whereas other students are utilizing most strategies in both the

fragﬂe and robust trajectories, but with a greater emphasis in the robust realm.

Age

Intended Career

Graduate Level

Name Gender | College Grad Major
co : ‘Male Ivy Bio-medical
]ﬁhmy 25 Engineering . University Professor PhD
L Female Ivy Biochemical ‘ :
Valerie 24 L Engii’\eering College Professor PhD -
_ v Femalé Medium Bio-medical Professor or Business '
Wisdom 26 Engineering Owner MS
Rob 40 Male Soho Mathematics Professor - PhD
Male Medium Engineering
o o Computer .
~ Jamal 28 : Science Math Test Engineer MS
Male " Medium Applied Return to Nigeria for !
Albert 25 Mathematics unspecified work . Ms
Name Age Gender College Major Intended Career Intended Grad Major
Cory 20 Male " Soho Applied Math Math Professor Math
- Female ' Electrical ' Engineering
Tiffany 24 Medium . Engineering Undecided Education
. Denise 45 Female: Browning Applied Math Entrepreneur No Grad School
Male Electrical
Damon 29 | . Browning Engineering Electrical Engineer No Grad School
Gladis 40 Female Browning Applied Math College Professor Math
i Female Electrical
Anita 25 Medium Engineering Lobbyist or Teacher Energy Policy
) Male Mechanical _ Mechanical or
Supo 19 Medium Engineering Engineer Electrical Engiheermg
Male Mechanical
Mike 26 “Soho Enginéering - Fulltime Pastor Divinity
Male Industrial
Bobby 22 Medium Engineering Business Owner ] MBA
. Female v ‘ v Applied Math and
Lisa 26 ' Browning Math Undecided Physics
Male Chemical
Rich 23 Soho Engineering Entrepreneur MBA
] Female : Civil Civil Engineering or
Feya 24 : ‘Medium Engineering - Math Professor Math
Female Electrical Electrical Engineering or .
Chrissy 19 vy Engineering Management Electrical Engineering
Male Electrical » ’ S
Olu 20 Ivy Engineering Management® Management
Male Mechanical S '
Chalmus 21 Ivy Engineering " Entrepreneur MBA -
Male Civil : Civil Engineering or
Calvin 21 Ivy Engineering Eng planner Transportation
Hakeem 39 . Male Browning Math Teacher No Grad School
Table VI
All 23 Participants
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In order to e'asily‘idenfif}vl :s‘t‘u;den.ts> [ have r‘epro}duc‘e'd the parﬁéipa’nt chart for

review (See Table VI).. | |
Findi;gs Regarding tﬁ‘ei Stﬁcienté’ Racial Iderﬁ-ity '

Because my model takes int(v.):accv(‘)unt‘ the Ways that students invo.ke méanings for
being Black, 1 briefly sumrﬁaﬁ_ze my qualitabtive data from the MIBI to give a broad racial .
idehtity profile of the stud(:eh"c’s.v

Since socially vconstruc,t:'e‘d attributes like ef.hru'city and race have been proven to
impact the development of Afficah'Amerjc:én studentS'(Allén & Jewell, 1995; Maton,
- Hrabowski, & Greif, 1998), the deVelopmént among Black students could not be
properly stuciied without jc,énsi:cvlvéring‘ theivr‘:v'r;acfial' identity. The MIBI suggests that
student attitudes, beliefs,‘:::an'd wéﬂdviews iﬁlay a 'si‘gnificant role in shaping their
identities as well as in coristrucﬁﬁg their acade'nu"c'andvéociall environments (Sellers et
al.‘, 1997, 1998). The MIBI was ’hvelp’ful in illﬁstfaﬁng the racial identity chafacteristics of
the participants.
The MIBI also allowed me to determine any variance between the quantitative outcomes
and the interview data. Myrstu.dy utilized the MIBI for descriptive purposes only due to
the small participant sample siié. All intéryiew participants exc‘ept for two took thé
MIBL. 1 pfesent students’ écor‘es aldﬁg the thre¢ »dimens‘ion‘s of cénnality, private regard,
and public regard. The M'I:B'I:uses a 7-point Likert scale, rangiﬁg from 1 (“strongly
disagree”) to 7 (“strongly 'ag:re‘é").‘ Results of the centrality, private regard, and public
regard dimensions are displayed below in Table VIL. | | o

The first Idimension meé;;ured Centrality. Centrality refers to the exterit to which an

individual normatively defines their racial group membership. Centrality is an indicator
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of whether race is a core pért of an individual's Self-concept. The scores for the interview

participants ranged from 3.13 to 6.38. The mean score was 4.77. Thus, the interview

. Private Public
1 ,Name | Centrality Regard Regard
| Corey 3.88 683 3
Tiffany - 5.13 6 233
Jim 6.13 65 . 3.33
Denise | 4.8 6.83 3.33
. Damon 6 667 183
Gladis | 575 65 317
Valerie | 513 633 433
Anita - |~ 6 6.83: 3.33
Supo 3.13 583 3.33
. Mike | 538 6.5 25
Bobby 475 | 6 4
. Lisa 5.38 533 4
Rich | . 45 6.67 3.83
Feya 3.38 617 317
Chrissy | 35 5.17 35
Olu 4 667 517
Chalmus |~ 4.88 6.83 3.33
Calvin 3.5 5.17 3.5
Rob - 45 517 15
Jamal |. 3.25 6.67 ; 25
Wisdom 6.38 7 233
Mean 454 6.27 3.21
STDEV | 1.03 0.60 0.85
ST DEV: Standard Deviation
TABLE VII

" Results for Multidimensional Inventory of Black Identity -

participants had above average pefcepﬁons of Black self-concept being significant to

their overall identity. The students were engaged in high mathematics and engineering
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achievement which were all above avverage (3.00), although there was considerable
variance.
~The next dimension measured by the MIBI was Regard. Regard is rela-ted to how

negatively or positively an individual views her/his race, personally and from the -
- perspecti\.le‘of out-group individuals. The subscale scores for Private Regard ranged
from 5.17 to 7.00. The mean score was 6.46. Thus, this group, dverall, had a positive viéw
of their face and a positive view of the African American Commﬁm'ty. The students feit
good about themselves as Black individuals.. The Public Regard subscale scores were
lower. They ranged from 1.50 to 5.17, with‘a mean score of 3.23. rThus, the participants
had more negative perceptions about hom? others view Black people. Since bpth public
and private regard deal with the question “What does it mean to be Black?”, Blackness -
for the participants incorporated feeling bositiVe about being Black and toward other |
Black people, while being highly aware of the negative ways in which Blacks are judged.\'

The MIBI résults offer a partial challenge to findings which suggest that students
who have high centrality, low public regard, and but high private regard excel the most
in séhool achievement outcomes (Rowley, 1997). My results show that students did
possess two of the three characteristics, high private regard and low public regard, but
the participants’ centrality varied widely, demonstrating the extent to which an |
individual defines race had varying sigr'iificanc‘e to their mathematics and engineering
achievement outcomes.

The variability between thev iﬁterviews and the MIBI was evident in the centrality ’
results. There were some individue;ls in the study '(Bobby’and Supo) who appeared to
have stronger centrality ;ésulfs-. The variability may be partly vev>‘<plained by the

participants’ need to appear race neutral at the beginning of the interview. As the
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interview continued, participahts felf much more comfortable discﬁssing’ issues of race
and its relationship to their identities. Additionally, Jim’s intérview respohses.suggest
that he should have a low cehtré}lity score but his scofe w_as_ka 6.13 out of 7.00. Although
most literature ’sugge.sts‘tvhat‘ greater Cent‘r‘al.ity makes individuz;ls more attuned to
Facism (Sellers, Caldwé11,>'5;c}v1meelk-an‘e, & Zimlherman, 2063), the results of this smay |
show that students of both high and m}edium levels of _céntfality were well positioned to
cope with racism. | |

A majority of the stucients described a keen sense of race and racism, within the
school system and beyond, and the inférmants’ low public regard caused them to work
twice as hard in order to achieve success. Their cognizance of race and racism allowed
the students not to blame themselves for the consequences of discriminatory situations
and to use their contempt of racial stereotypes as a motivation to work harder.

Itis important to note that these results denote the‘studénts’ current thinking about
their racial identity. Wheni providing retrospective accounts of what it has meant to be
Black, over half of the students identify their racial identity according to how they
thought Whites identiﬁed Bla;k Americans. For exaﬁplé, they often questioned theﬁ_
academic abilities in relation to Whites, due to their lack of historical uﬁderstandhig of
racial bias. The more the requndents learped about or experiencéd racial vinequities the
better they undersfood racism and their appre‘Ciation'for being Black increased. |

One speculative conclusion vsﬁgge'sts that the students were Socialized to inco‘rporvaté
race to analyze the world and 1ts role in shaping their identities: Racial socialization is “
defined as the tasks Black pav‘ren‘tsavr'vl‘(‘l‘othe.r Black care givers share in providing for
their children and youth, iwhich 'ilacl_ude thé fesponsibility of raising physically and

emotionally healthy children in a sbciety m which being Black has negative connotations



(Miller, 1999; Thomas & Speght, 1999). The goal of most Black parents and care givers is
to develop a positive self—concept ina negative and often hostﬂe environment (Parham,
1993; Stevenson, 1994). Reséaréhers have recognized that racial socializatioﬁ may
insulate Black sf;idenfs_ from racist and inegabltive stereotypes and encourége them to
persevere and be ‘su‘ccessful (Billingsley, 1992;>B0w1;1an & ’Howard, 1985; Spencer,

Swanson & Cunningham;, 1991).‘

Fragile Form of Resilience
* The next section outlines the key themes characterizing thé fragilé form of resilience.
~ Figure 5.1 highlights its key motivaﬁoné, strategies, and outcomes. A fragile form of
resilience indicates that success in mathematics and engineering was largely based on
thé students defend:ingf themselves against negaﬁve raciél expectations of Blacks’ ability
to achieve in mathematics or to appease ‘their parents’ expectations of academic ér
mathematics excellence. The ffagﬂé form: of reSihénce for the students appeared from the
onset of their schobling up until their late high séhool/ vearly college years. While this
form of resilience takeis places in elémentary and high school, some of the students still -
utilized their fragile form of resivh'e‘nce in coilege..
The main strategy the responderllts‘ empioyed to navigate toward success was by
attempting to defy negative racial steréotype by achieving in matheﬁlatics (engineering
is not prevalent at thls 'pdint of their academic Cafgers). Bﬁying inté tﬁe vnegative‘ '
statistics widely éité‘d_abéﬁt‘thé Blaci< Co'minunit.y'(]acvoB &v Jordan, 1993; Jencks & |
Phillif)‘s,‘ 1998), the studeﬁt;; pefs}e(féfe in their‘ fields out of fear of ending up
undereducated and vuneﬁ{plqyed. bther s&ategies revolved around acting in ways that

were counter to who they were. As a result, the respondents’ mathematics identities
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were well developed but with little internal or intrinsic growth. The students were -

fighting fer the right to be accepted as intellectual equals, but it was a difficult uphill \
‘battle as they underestimated the power ot stereotypes. Being judged mtelle_ctually_‘:orn‘
the basis the stereotype took a toll on the students’ racial idenﬁty, partieularly their. )

conceptions of what is means to be Black (Steele & Aronson, 1998).

Mam Trajectory Defends Oneself Against Externally
Generated Expectatlons

e  Motivator: Succeeds to prove the stereotypes
- wrong
° Motlvator Perseveres because of fear of fallure

SN

Reactive Coping Strategy: Defiance of Reactive Coping -
Race Based Expectations via Racialized | Strategy: Pursues
“Survival Strategies. Academic and Math
. Attempts to counter racial stereotypes in Success to Appease
general and math in particular Parents
o Excels in math to be perceived as smart -
e  Preoccupation with “Uncle Toms” & e Accepts parents
“Uncle Tomism” . notion of
o Adheres to-some aspects of rac1al ' academic
) stereotypes = - excellence
o  Exhibits Talented Tenth Perspective

: : OUTCOMES
e  Externally defined but strong math identity

“Racial identity that intemalizes society's
negative view of Blacks '

Figure 5.2
Fragile Form of Resilience
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Main Trajectory: Defends Oneself Against Externally Generated Expectations

The respondents were operating within a defensive mode. Their reasons for
taking upvmathematics achievement were mostly driven not for their own sakes, but for‘
reasons extrinsic to.themselves. The students had two polarizing forces in which they
~achieved théir mathematical pursuits: to prove their intellect to those Who believed that
Blacks were inferior in mathematics, and to meet their parents” expectations of academic
excellence. During thié time, the students spoke about meeting th‘e e*pectations of
others, without much attention to determining self—fnotivated ambitions for pursuing

mathematics.

Motivator: Succeeds to Prove the Stereotype Wrong

The students learned, soon after they began their educational careers, the notion of
Black inferiority and Black inferiority in mathematics. Whether already exhibiting
success in mathematics priér to hearing those messages or havii{g been introduced to
mathematics achievement and racial stereotypes simultaneously, the respondents
expressed deep contempt for _récial stereotypes and other forms of discrimination
revolving around Blacks and mathematics. After some contemplation, the students
decided that their mission was to prove the stereotype wrong by achieving in
mathematics. I consider this a fragile form of resilience because, even though they did
not believe m the racial stereotypes, they still were driven by society's negative view of
Blacks in mathematics. THis drive provoked feelings of self-doubt and generated criteria

by which to achieve, byv which to fight against the stereotype. The respondents operated

97



within a set of motivators that depended on the acceptance of others, thus creating

psychologically unhealthy conditions.

The prove-them-wrong syndrome was formulated by Moore, Madison-Colmore, and
Smith (2003) to explain fhe_ academic and social experiences, attitudes, and personality
characteristics of persistent African American males pursuing engineering degrees. They
found that the prove-them-wrong syndrome was born out of “a psychélogical
phenomenon that arises when the larger society projects‘ an irﬁage of Black intellectual

inferiority” (HBCU & Hammond, 1985). Albert explained that the notion of Black

inferiority in mathematics was actually a driving force for him to achieve:

It's definitely been a driving force of mine because I get a certain amount of
satisfaction sometimes being the only African American in the class because,
inside my own head, I don’t even know if there’s people in the class that think
like this, but inside my own head I figure that there are people like, “Who's the
Black kid at the back of the class? What's he doing here? He doesn’t belong
here.” And like I said, it drives me forward knowing that there are people out
there that think like that and I get to prove them all wrong —ha-ha.
P:[00:25:15.00] ' -

Albert explained even when no one uttered a word to him or gave him “What are -
you doing here?” glance, he still felt overwhelmed by fhe presence of the stereotype.in
most of his mathematics classrooms.

The respondents, who atterided one of the historically White universities in the
study, Were often picked last to rparticipate in mathematics and engineering labs or
study groups. Clara was the only Black female in an engineeﬁng lab and being picked
last made her score a 100 on the first lab exam:

So nobody would piék me ‘cause I'm like the only Black one, right? So as soon as

the first exam would come back and I got 100 on mine, [and the other students in

the class said] “Oh, how did you do that? How did you do that first problem?

Here, could you show me how to—how did you get that beaker to—how did
you set your lab up?” And I would just be looking like, “Yeah [laughing].” It
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would just be funny because I would be like, ) “Wow, these people are shallow.”

mean I would just be looking like, “Well, whatever.” I would help them, you

know. If they asked me, I would help them. ‘Cause you know I felt like that was

a way for people to know that, you know, I am smart. P: [00:45:58.03]

Although Clara knew that her classmates’ newfound interest in her was superficial,
she still decided to help them because she said that assisting them further proved her
smartness.

Teachers and school administrators’ exhibit lowered expectations, provided fewer
opportunities for exposure to Black engineering and mathematics role models, and
offered less encouragement towards the enrollment of Blacks in advanced mathematics
and engineering courses (Johnson & Kritsonis, 2006). The perceptioh of lowered
expectations had real consequences for the participants. Olu notes:

I came to realize, like, these people [teachers and her peers] don't expect too

much of me in this class, and so I've always had kind of like this idea even when

I was younger, you know, if you tell me that I can’t do something, then I want to

prove to you that I can. And so for the rest of the time in all my upper-level

classes, that was my goal. I might be the only Black person here [in her upper

level engineering class], but I'm certainly not the dumbest. And so, like, I took

that attitude from that point on in all my math classes, my physics classes, uh,

my upper-level engineering classes, I was like, I sat at the front of the class. Like,

I didn’t come in and come to the back of the class. I sat at the front of the class. P:

[00:25:33.17] .

Olu is the only individual in this study who is still mainly driven by proving the
notion of Black mathematics inferiority wrong, and he admits that his intention is to
pursue a career in management as he considers it a less stressful and easier field in
which to prove his intellect. The reactionary strategies may have temporarily deflected
particular racially charged instances, but the students found themselves working too

hard and too long to prove the stereotype wrong, and the rewards were few and not

liberating.
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Motivator: Perseveres Because of Féar of FailL;re

| ‘Fourteen of the students in tﬁis study“fac'ed a number of potentially debilitating
cond‘itvions, which often predispose students to academic failure: lack of quality K-12-
mathematics education; lack of strong academic identity (although all students
possessed strong mathematics idéntity) ; raised in socio-econémic poverty: (city projects,
“slum houses,” tee‘nage ho‘melessness) ; early expoéure to drugs; and physiical, mental
and sexual abuse. Although the students framed these as typically debilitating
conditions, there was also a presence of protective factors that positively couhteracted,
or at least balanced out, the risk fac’;'ors.

‘Lisa’s time at school served not only as an outlet from the difficﬁlties of her home
life, but as an opportunity to engage in mét"chematics and science learnﬁg. Further, Lisa N
developed nurturing relationships with her teachers and they offen facilitated the after
school programs that she pérticipated in. Lisa referred to school /as the ”héppiest place to
be.” Because most of her ﬁegative experiences were outside of school, Lisa believed that
the incorporation of these scﬁool supports caused her to grades to remain consistently
above average. The use of school as a refuge from an unsupportive home environment
led to Lisa to achievement in mathematics, but she described the lack of support at home
led to an inability to make wise decisions regarding her life outside of school.

Tiffany and Damon achieved in school because of the fear that one day they would
become one of the hof)eless Black men and women they encountered in their “survive or
die” type neighborhoods. Tiffany’ sold high school friend N'Tasha evenfually dropped
out of school and five years later was unemployed with two children. Instead of vhaving‘;
a role model in mathematic_s and engineering as a source of motivation, Tiffany looked

at N'Tasha’s failure as a motivator to take a different path.
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When I asked Damon why he decided to persist in engineering, he spoke of not
ending ﬁp like a grc‘)u‘p»of“Black males in his ﬁeighborhood that live day by day. For
these men a good day is when they can win five dollars in a street dice game and sleep
on some clean sheets. Tiffany and Damon wanted tovescape the daily sight of
individuais and fﬂendé in their neig_hborhéods that they perceived as exémples of

failure.

Reactive Coping Strategy: Defiance of Race-Ba;ed Expectations via Racialiéed Survival
Strategies

The majority of the students believe that occupational and social rolesv are
- predetermined in‘1>arge part by society’s racial hiefarchy. Biack youth, particularly Black
male youth, are most often labeleci as individuals who do not conform to culturally
defined standards of normalcy, and they have not internalized the necessary norms of
society. As a result, Black students are usually labeled by society as deﬁant and
academically inferior.

~Many of the students shared contempt for the countless messages they received
suggesting that Blacks are underaéhievers. The s“;udents described cromments, made by
their Asian, Indian, and White mathematics teachers (K-16):

] [Gladis ’s 6th grade scieﬁce teacher response after Gladis announced her desire to
become a mathematics professor] Mathematicians are old White men. You would |
never fit in... and Gladis I fn.eari‘ that c“ls:a Compliment.

e [Chalmus’s high school mathematics teacher’s response as they pondered over
potential career fiel(:is] Yes, there is eﬁéirkeering, but you should pick a major that you

are more likely able.to graduate in.
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* [“Joke” from an AP high school mathematics teachef after Bobby announced to |
fhe class that he was a’tten.d_ing Medium and majoring in Indusfrial Ehginéérmg]
Make sure you get a Chinese or Asian roommate! |
. ‘A moment of 'disbelief from Wisdom’s engiﬁeering teacher after she answered a
challenging quesﬁon correctly] Really? Wow! I didn’t think YOU would be able‘t>o =
answer a questioﬁ like that! And no one helped you? [Wisdom embarrassingly shoék
“her head nov] Well, well, Bravo to you! |

As aresult of teachér expectations; the students justified théir preoccupation with
proving these stuciénts Wrong and sought the accéptaﬁce of a group of téachers Who :
thought negatively of thé students or thé students’ racial group.

Teachers and other authorify figures were not the oniy ones to inflict racial trauma
on the respondents. The informants heard racially charged comments from their peers as
well. Below are a few examples of those comments (often disguised in a.jloking tone): |
verbalized by the students’ White and Black peers: i | |

e [“Joke” made by White TA at the end of a college-level mathematics cléss after

Rich answered a Quesﬁon incérrectly] The only feason why Afro-Americans know
how to add and subtrqct is to count their welfare checks on‘ the first of the month. |

o {Commentby an Indian male at a mathematics study group session, where

Albert was a ‘member] Most Black peopl’e} are afraid of mathematics so they Just give up
and do not even try. But Albert you’ré rliij_‘ferentvbec.aﬁse you are pure African.

¢ {Comment made by a White female aftér approaching Oluata party] You are én
engineer?! You don’t look like an engineer. I figured you folr a basketball player or psych

{sic] major.
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e {Chris Black roo@gfe made this statemént after returning frdiﬁ é' summer
internship with a ma]or télecOmmunicatio‘nv'rc‘Qbrrfi;v)any] You act fbool’B‘lack toland an
engineering gig in cérﬁé@te Ameriéa. White peo;:yle.z:qould‘ be too afréid of you.

o [Tiffany’s responsé m hrevr first interview when I questionéd- her about the lack of
Biacks pursuing ma'thematiCS':as a major] I ha:‘te to say it, but most Black ﬁeople just
don’t like math! | | -

These incidents provided sﬁideﬁts »Vélidation to focus on protect'ihg themselves
from racial stereotypes about’ Biacks m relation ’ch mathematics and engineeriﬁg; In
response, the participants cuiﬁvated strat'egies to lesser; the effects of racial abuse. Their
main motivation to succee‘afifi};fnéthgmatic? and'engmé'ermg centered afound “proving
them all wrong” (Moore, et ai. ,v>'2v0(7)3) Hut fhey eventu‘aﬂy came to realize that, no matter-
how much they achieve, faCial ét‘ereotypes have durabiljty and IOngevify. This fragile
form of resiiience was em;)t'ionally debilit;lt'ing and wearying, as constant attention was
required to counter the constant threat of stereotypes.

Conceptual models of Black identity are based lérgeiy on the premise that Blacks are
a stigmatized and devaluéd grc‘)up in _American. society (Chavous, Harris, Rivas, Helaire,
& Green, 2004). I claim that this devalued social status is a major inﬂuencé on Black
studénts’ achievement in Vrr‘.la-therzmatics and engineering. Although, some psychological
fesearch whi’ch asserts that fadéi Stéreotypes negatively impact academic achiévement
and lead to academic diseﬁgagerﬁent, the students in this study defended themselves
against these stereotypes ;c}{r(v)ug‘h‘high achievement, but not withoutvheavvy
psychological cost. Similar to the effects of lower academic perfdrmahce for these

v students, higher acadenﬁc ‘performance and persistence‘ is, at least m part, a function of

negative cultural views of Blacks. The reSpondenfsdid not stop at rejecting racial
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stereotypés and racial Bia_si. W1th the knoWiedge of racial dynaﬁﬁcs, the pérticipa‘n,ts ‘
engaged in anothgr .impor"czzi:nf approach:-they created, refined, and ﬁtilized what I réfer
tb as racialized surviéal strategies.

~ The majority of partiéipants cope with the racism of trying to s‘ucvc-eed within a
system that is designeid to norme.llize:failufe for Black students. The participants used an
assortment of racial s"tr:ateegies to lessen the t1>1r_e‘at>0f the'stereotyf)es. Some students
employed strategies 4ti1ba>t directly attacked the stereotype, while others adjust their
behavior to the stereotypes (e.g., ”acﬁng White” of ”aycvting Black”) (Ogbu, 1991, 1994).
vFordham & Ogbu (1986) r‘nbade the argument, that because of their caste-like status,
Blacks developéd an ”opﬁositional” culture that equated academic success with “acting
Whité.’v’ Fordhém (1988) found that Black students who are committed to school success
devise unique strategi;es to copé with negative peer pressure. One of these is the
“raceless persona”; some students nﬁnimize contact with other Blacks and ‘for the most
part adopt ”White”“values. Itis important to note that most of the students who “act
Black” or “act White” did it under the premise that they were performing these

behaviors and not actually identifying with these’behaviors. )

Attempts to Counter Racial Stereotypes in General and Math in Particular

The students utilized ﬁumerous strategies to attempt to corhbat the damage that -
stereotypes inflicted 'orj_i them. Living ina nati’on.vwh'e‘re e%<tremely Biased views of Black -
men persist, Black maie students are éspecially Challenéed'by societal stereotypes, and,
according to ]1mmy, negative s‘agmahzatlon faced by Black maies 1mpedes the1r

educational opportunities. Rob agreed, stating that Black males do not get the
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educational assistance they need because “in most cases the teacher can’t teach
somebody she is afraid of.”

- Similarly, Mike felt the pressure and stréss of always being “on point because I
understand that some people think that Black people are stupid at math.” As Mike
discussed the disparities that existed inside his mathematics classroom, he complained - |
that the White students often cheated and receiyed no punishment whatsoever. Then he
spoke of the déy that he was accused of cheating. One day he re-entered his classroom
after goiﬁg to the bathroon{ and was accused of stealing a White female’s cell phone.
Mike noted the fact that he passed all of his mathematics exarﬁs wi£h 85 percent or better
and had tufned in all his homework on time'. Yet, he understood that hisffnathematics
achievements did not excuse him from the damaging stereotype that all Black men are
thieves. As a result hié experiences, Mike cbntemplated dropping out of school and felt a
sense of despair because of this and other race-based adversities.

Steele (1997) notes that Black students can feel that their intelligence and ability are‘
always on trial even when they are effectiveiy interacting and succeeding in school.
Steele (1997, 1999) refers to this aé stereotype threat, énd it may foster the perception that
one’s academic achievements are undervalued in educational settings. According to
~ Steele (1999), stereotype threat involves "the threat of being viewed through fhe lens of a

negative stereotype or the fear of doing something that would inadvertently confirm
that stereotype" (p. 46). In contexts in which particular stereotypes are active,
individuals who are mevmbers of the negatively stereotyped groups will be conscious of
the content of those stereotypes, and this may ne'gatrively affect their perfofmance.
Contrastingly, the participants’ anxiet};vrélate.d to thé pfesence of those stevre(.)typ'es

actually led to increased levels of successful performance. There is much less evidence
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. that steréotypé threat can affect intellectual performance towards positive aca‘demic :
achievement (Moore, Ford, & Mﬂner, 2005). The‘extra»soufce of streés‘resullting from
being negatively stéreotyped actually was a sburéé ():f:acaderilic motivatién for the
respondents (Steele, 2003).‘ '

In the fragﬂe form of rersilienc.e, Tiffany dévelopéd }‘wstili_tyvand"the‘stvress‘(»).ver racist-
- incidents and her way of fetaliation, rhostly fighting, almqst got her kicked out of
college. Tiffany move’d from her majority—Black community 1n a large metropolitan city,
to a majority-White university 1n a rural majori‘ty-White. surrounding community.
Tiffany had to struggle agairjét everyday,racism,. which 'Tiffany understood as, “What
the hell are you doing hefé?’f She despribed her eprevri_encbe Whén first entering an upper-
level mathematics classroom as a dichdtomy between mvisibili& and ”hyper-yisibility”
displayed by at firét shocked loo"ks from her peers and then sudden quie&ess and
withdrawal. There were also more overt forms of racisfh, like whgn a roommate of
Tiffany’s called her an “affirmative action student.” |

Eighteen of the respéndents in this study endured the burden of being judged as
affirrﬁative action cases during their college careers. For example, Tiffany numerous
occurrences of racism at her predominately White university left her feeling devalued
and, for the first time, poﬁderéd over the thought that her admittance ﬁnight have been
based on affirmative action. Ti\is experience, along w1th a “bunch of [other] racist
experiences” ultimately caused Tiffany to;discohtinue her edﬁcation at her first
university. The students stressed over and internalized the mainstream view of their
success and identity. The _déyaluing of their academic avbilities‘ by others caused thém to -
feel acute awareness of being Biatk and caused them to stay on guard,‘ah&ays prepbared:

for the next racial assault.
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Excels in Mathematics to be Perceived as Smart
Six of students (Albert, Damon, Jamaal, Mike, Rob, and Tiffany) in this study .

admitted to gravitating toward mathematics to be perceived as smart. The respondents

recognized that excelling in mathematics meant being the beneficiary of privileged _
-status and having access into the educational ,opportunities they needed to get ahead. As

a result of receiving mathematics accolades and teacher recognition, the students were |

often chosen to be: speakers for school events; nominated for special academic projects;
“selected student ambassadors for partnerships with outside institutions,' interviewed for
the high school newspaper, and recipients of special recommendations from guidance
counselors for college scholarships, etc. These students recognized from an earlyv age
that being perceived‘as smart in math was going to help them get the _education that

 they deserved.

Preoccupation with Uncle Toms and Uncle Toinism '

Some of thestudents came to the painful realization that some critical people in their
lives (mathematics teachers; peers,j and co'mmunity members) believe that the |
underachievement of Black students like them is normal and to be expected. Many
people who believe in this academi'c inferiority dogma are themselves Black. The
students overwhelmingl)r referred to‘these Blac"kpeople as “Uncle Toms.” An Uncle
Tom isa pejorative for a Black person who is perceived by others as behaving ina
suhservient manner to White American authority figures, or as seeking ingratiation with
them by way of unnecessary accommodation (McWhorter, 2001; Steele, 2008). "Ihe:
students also reject ’ ’Uncle Tomism’f, a guiding principle or relationship between Whites

and Blacks involving a benevolent but patronizing attitude on the part of the Whites and
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a willingly submissive attitude on the part of the Blacks (Steele, 2008). Five of the
students accept “Uncle Tomism” and embrace the negative stereotypes and inferiority of
most Blacks (which haveibeenrefined by generations of White supremacy to include the
Black elite- e.g., Shebly Steele,‘ CendoleeZza. Rice, Henry Louis Gates, etc.) (Fish, 1993).
Five of the participants” (Albert, Anita, Mike, Tiffarly,- and Wrsdom),.'th were raised in
predominately Black neighborhoods, did not encounter “Uncle Toms” until they arrived
at college. It appears that growing up in a Black neighborhood may have shielded these

~ students from overt experiences of racism. When they encountered “Uncle Toms” in
college they lacked sophi’sticated Strategies (suchv‘as racialized survival strategies) to deal
with this new form of rac_ial bias in their lives.

Clara spent most of her K-12 years attendihg predominately Black schools and lived
in Black, economicaHy deprived heighborhoods.‘ Clara was teased by other Black
students because of her dark skin and predominantly African features. These students
ridiculed Clara for looking like "ches:tereotypical and allegedly inferior image of
- Blackness, created by historical racism and White supremacy. To try and “escape”
potential ridicule she assumed she wbuld face at a historically Black university, she
specifically decided to attend a non-Black university: -

I applied to-an HBCU, I applied to Sturdus [a private white institution], and I

applied to Medium University; and I got in all of them. HBCU offered me a full

scholarship, but I didn’t go because — the one thing that was in the back of my

mind was if I went to an all-Black school I [was going to] get picked on a lot, and

I didn’t like it. And another thing about when I was growing up around Black

kids, you know, they had, they had this thing about, “You dark, your nose is too

big, you know, look at your hair; you don't have good hair.” And I didn’t wanna

be around that in college. P: [00:41:14.12]

Clara let her fears of “Uncle Toms” keep her from attending a historically Black .

university, even with a full scholarship. Clara acknowledged that her contempt of
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“Uncle Toms” Caﬁsed hér to temporarily disassociate hérself from bs'eekinvg friendships‘
with Black students.

In her second year at uhiverSity,Tiffany lived with a Black female stﬁdent who did
not associate with Black people and expressgd very negétive views about Black
Americans. Hef roommate spoke in ‘a‘l‘cond'esce‘nd_ing tone about those she referred toas
“ghetto Black people.” Accordiﬁg to Tiffany, her roommate only had White friends and
- expréssed a lénging'_to be White. | |

The students understood that racial discrimination against Black people existed but
théy did not realize, often unt11 college, thét Blacks could be prejudiced. This revelation
caused seH—ddubt and hopeleséness, ahger and contempt, disbélief, and the most
common reaction was to é&émpt to escapé from the behavior. Ciara a\}oided attending:
an HBCU because she wasafraid bf being fidiculed for her African features; Albert
temporarily diséssociated himself from cé]lege campué livfe; and “Uncle Toxﬁs” was one

of Tiffany’s reasons for dropping out of her first college.

'Adheres to Some Aspects of Racialized'Stereotypes

As a result of dealing with a multitude of stereotypes about Blacks and mathe‘matics.
underachievement, many of the respondents purposefully ado?ted'the eﬂ(éryday
language (spoken and unsﬁbken) of the dominant culture as an adapﬁlv'é:t‘echn‘ique
during their educational career. Even while some of th‘eA students criticized and loathed
the obligatién of “acting White,”‘ they felt it was a nece‘ssvary pracﬁcé’ toward being
classified as acaderrﬁcally astute. Becéuse many of the respéndeﬁts_ felt obligated to :

incorporate standards that just did not fit with their definitions of thémselves, the
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academic success they achieved was often bitrersweet. The students expressed that their
educational endeavors were somewhat undermjned by mainstream cultural standards.

One of the main strategies used to assert parity was speaking Standard English.
Speakirig‘proper English for the students was .assc)ciated with the perception of
intellectual superiority. In academic setﬁhgs, Hakeem exaggerated his speech Ipattern
arici. spent time learning‘ difficul’r \'/ocablilary to demonstrate his mastery of “ultra-proper
English” as an :attempvt to avoid siereotypical classifications at his rnajority-White |
elementary school. Hakeem concluded that he ai/oided getting teased and ridiculed in
elementary school because he spoke better English and }iad a more refined vocabulary
thari most of his White peers. Several other 'students (Damon, Denise, Rich, Supo,
Tiffany) said they were made to feel that their English was irriperfect by White
standards, which suggested distant or infrequerit contaCt with Whites c)r lack of ability
to master “proper E'nglishv.” It was not just oral communication that was problematic for
this group of respendents; non-oral forms of communicarion Were‘equally as damaging
(e.g., Rich walks pass a car and hears the locks click; ca'rripus crime committed by a Biack
male and Supo gefs questioried by the campus police at a school bowling party because
he matched rhe descrip‘tion of the assailant).

Three students in the study (Bobby, Mike, and Rich) rejected the notion of “acting
White” by deliberaiely acting out preconceived stereotypical notions of what it means to
“be Black” and male (e.g., sagging vbaggy‘ jeans, iiat cdckeci backwards, white tee,
Timberland boo’rs,‘ Afroor ccirnrow hair stﬂe, pimp walk, lazy eyes, slang talk, big
. gc)uty gold medallion ’ar‘oiind‘ the neck, cigarette stuck behind. the ear, etc.). For example,
Mike purposely “acts Blaci<” to disrupt “acting White” but yet }ie performs ”actirig .

Black” in a way that adheres to the negative demeaning stereotypical view of what it
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means to be young, Black, and male. He intentionally follows a set of cultural laws that
define Blackness in simplistic and one-dimensional ways:

I never felt more Black than when I first got to college. In fact, I began to act more - :

Black. When I was in high school I was strongly against what dominant society

has taught us about African Americans, which is too urban: I always felt that I

~ needed to show them the picture. I didn"t want to look like them [stereotypically
urban Black] cause, you know, everything attributed to African Americans was -
negative, and I wanted to show people it wasn’t just that. But in my first year of
college I changed. Grown-out Afro, baggier clothes; then everything [ wouldn’t
wear in high school I began to wear in college.. was wearing Timberland boots,

you know, really baggy jeans. Hat cocked to the side. All these things I would

say were attributed to African Americans I would do in school cause I felt like I

needed to. And if I didn’t do, it I felt like I was separating myself out, like I

- wasn't being true. P: [00:24:14.26]

Mike realized that he showcased a Blackness that is not defined by his own criteria
of what it means to be Black. Mike believed that his college commum'fy looked at him as
an uneducated Black male, so he vowed to look like one by hyper-accentuating
dominant perceptions of Black maleness. Mike confessed that his resistive stance
continued to perpetuaté the stereotype. As a senior in college at the time of the study,
Mike celebrates his Blackness,;by his own definition (i.e., baggy jeans with a belt, polo =~
shirt, short fad hair cut, trimmed moustache, no hat, pimp walk but less exaggerated, |
and his Timberland boots).

None of the participants suggested that they w_anted to divorce themselves from
being Black. Even Cory, who showed the highest rate of assimilationist behavior
according the MIBI and interview results,vexpressed value in being Black within the
context of hlS Black ideﬂtity. Although they perfected strategies for success, a majority of
the students in this stud:y: S:‘cated that their preoccupation with racial stereotypes had

created underdeveloped idehfiﬁes (in terms of“ being self-guided), by being consumed

with proving their value to an educational system that devalued them daily.
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Exhibits Talented Tenth Perspective
...The Talented Tenth rises and pulls all that are worth the saving up to their
vantage ground. This is the history of human progress; and the two historic
mistakes which have hindered that progress were the thinking first that no more
could ever rise save the few already risen; or second, that it would better [for] the
uprisen to pull the risen down. How then shall the leaders of a struggling people
be trained and the hands of the risen few strengthened? There can be but one

answer: The best and most capable of their youth must be schooled in the
colleges and universities of the land...

- W.E.B. Dubois, 1903, p. 45

Dubois (1903) envisioned a society in which the top 10 percent of Black Americans
would acquire the necessary skills and eaucaﬁon to succeed in the Iarger American
society. This “talented tenth” would then eventually use their skills and talents to build
a bridge between themselves and the remaining 90 percent. A few of the studenfs are
very critical of the Blacks that are not like them and they felt an obligation to try énd
help those Blacks, although the respondents were somewhat skeptical of the scope of
their intended results. This is a fragile form of resilience because the students relied on
negative conceptions of Black individuals, which are not like them, to make themselves
appear more astute and worthy.

Dr. Bill Cosby challenged economically poor and “uneducated” Blacks by charging,
“The lower economic people are not holding up their end in this deal. These people are
not parenting.” Several students (Gladis, Jamaal, Chrissy, and Olu) shared Cosby’s
sentiments and are sharply critical of African Americans who are economically “poor”
and “uneducated.” For example, Gladis blamed “poor Black people” for limiting
themselves and not being open to “things outside of our neighborhoods.” She stated

that, “I think that there are a lot of intelligenf Black people capable of doing a Iot of
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things, but we don’t, we don’t venture too far éut of our comfort zones.” Gladis had no |
qualms abéuf blaming some Blacks for not moving outside of the “ comfort zones” of
| their neighborhoods;
Chrissy stétéd the following about othef middle class SES Black youth in her home
neighborhood: |
" I'mjust sick of it and sick of them. Their parents have the means to give them
- whatever it is they need to be successful and they still decide to hang out on the
street corners and do nothing. It's a shame that they just wasted their parents -
money like that. I have almost totally given up on them.

Chrissy felt that she Waé a bona fide member of the talented tenth club and giveé
the 90/ 10 disfributién as another justification for the lack of Blacks in the field of
mathematics and engineering.

These students used a rﬁyriad‘ of strategies to lessen the effects of trying to
académically succeed in an educatioﬁal system they pér‘ceivedvthem as inferior. Because
of their early success in ﬁathemaﬁcs, a small number of students felt as though they

“were more gifted than most Black students, aﬁd idealized their achievements. This
group of students blamed otﬁér Blacks for not doing what it takes to succeed and vowed
to pull these “lowly” Biatks up, at least the ones that were worthy of saving.

Itis importaht to note that other students in this study challenged this critique by
suggesting the need for more options in Black nveighbo'rhoods for Biack- students to gain
a variety of successfﬁl co‘rrnpeten“ciesi Damon skaé of traVéling two hours, once a week
to attend college preparatory classes in a suburb of his city. He was left wondering why
he had go outside of his community and venture into spéces where their sense of self

was threatened (i.e., he was often stdpped by the police in while commuting to and from

this predominately White suburb) in order to gain the necessary skills to succeed.
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The coping strategies utilized by the respondents, for the majority of sfudents in this
study, did not ease the emotional distress of the never-ending demands of proving their
engineering and mathematical academic worth. The participants’ s‘trafegies had manyi ‘
differenf short-term results but their long-tefm:effects were the same: fhey either
experienced racial fatigue or created a bourgeois pefsona that vretained“false images of -
Black students a:ndv themselves.- Mathematics achievement based on :th:eiperceived
failure of their facial groﬁp cenfirmed the students’ use of ’darﬁaging exterhal criterie By
which they judged themselves and others. After retaining th’ese reactive-based strategies
for some time, the majority ef the participaﬁts expressed ti%edness that accompanied the: -
constant grip of seeking.eut end destroying the cloak of low achievement. The
temporary rewards of exercising these strategies (proving one or two White
mathematics teachers wrong, winning a mathematics competition by beating the

“smart” Asian kid, etc.) were typically short-lived.

Reactive Coping Stmtegy: Purses Academic and Math Success to Appease Parents

The majority of stﬁdents had pareﬁts that mandated academic excellence in their
heuseholds. Moreover, the respondents in this study cited the parental or guardian
motivation as key supports in their development of méthemaﬁcs literacy. This is a
fragile form of resilience because the students cited parental preesure to pursue
mathematics excellence for every reason but the deveiopment of the students” own
passion to pursue the field. Some students felt pressured to engage in working toward
mathematics-based careers, due to their demonstrated competehcies in mathematics,
early in their echoolmg. The parents’ rationale for them ’eo achieve mamemaﬁcs and:

engineering excellence was linked to benefiting from lérger opportunity structure. The
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parents told their children that mathematics and engi'neering_ success would be the
family’s way out of the neighborhood. Some of the students felt extra pressure to
succeed in mathematrcs soas to provrde benefrt for the whole famlly The parents .
understood the history of Blacks in the US. and bestowed on the1r chrldren a phllosophy
of educatron that had been passed down in the Black narrative tradltron lzteracy for
freedom and freedom for lzteracy (Perry, 2003)

Rob’s mother taught him th1s phrlosophy from a young age:

My mother laid down the law was very strict. My parents were divorced and

my mom let me know from day one that we were poor and the only thing that

we had going for us, I'm sorry, was our smarts and that we better get smart

fast.. . My mom was all about education but don’t mean that in the same way

that other parents say they are about education but they don’t spend any money

on it....My mom said no to everything but books. So I was wearing raggedy-ass

clothes but Thad a lot of books. High achrevement was expected. P: [00:28:22.21]

Rob’s mother taught her sons that without educatron they would have nothing. Most-
of the parents fought hard to prov1de educational opportunities for their children. Most
American parents were not able to ‘provide direct assistance in mathematics for their
children after about 7th grade (Jung-Sook & Bowen, 2006). But what many of the parents
in this study did provide was their notions that learning and succeeding mathematics
was of fundamental irnportance.to the family’s preservation. Most of the parents in this
study provided their children w1th the understanding that without a mathematics or
engineering degree they would not enjoy the same quality of life or be able to
successfully compete with those who have one. Manyv of the respondents were left to

feel that without a mathematics or engineering degree their parents would consider

them failures and thus persisted in the field to appease their parents.
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- Outcomes for the Fragile Form of Resilience.

Mathematics Idéntity ', | | |

. Mathematics edt;caﬁon researchers maintain that many students evaluate their
abilitie.s in mathematics relative to external factors such és fheir peers and parents as
well as siblings (Allexsahf—Shider, 2006;’Martin, 2006a). The respondents had |
détermined that positive performance in mathematics was '.expected by their parents and
not expected by most others and that both forces led to their drive to exceed in
mathematics in ways that prdduce undeniébiy high a>chievement. T he participants’
métivation__s for proving' others wrong helped them in gaining mathemétic's success and
recogniﬁon. Their motivaﬁons to make their parents happy helpéd to validate their
reasons for pursuing mathematics. The resultsirﬁ?ly that the participants built their
matherﬁaﬁcs identities to receive externally baseid acceptance from perceived naysayers
and parents. A concerted effort to produce high mathematics outcorﬁes .appeared to be
necessary strategy to aftempt to defy racial stereotypes and appease their parénts. In the
fragile form of resilience, the students’ mathematicé identities are déveléped under
duress. Their matheﬁlaﬁcs abilities require constant attention and care because, unlike
the rest of the non-Black ”brightf' mathematics students, notions of the informants’
abilities do not transfer from mathematics class to mathematics class. As a result the |
students have to cbﬁtinu’ally fight for the right to be treated as a high-achieving

- mathematics student.

Racial Identity
The students were often treated by their teachers, peers, and administrators as an

opportunity to prove themselves as anti-racist. Some of the students in this study

116



accepted this form acknowledgement and actually began to associate themselvés as
special as and better thaﬁ most, yet they all operatéd in ways that attempted to prove the
negative racial stereotypes wrong. The respondents’ racial idehtity within the fragﬂe
form of resilience internalized some of the 'society; s negative view of Blacks. This
identity operated mqinly to disprove myths and saﬁsfy émers. _

The students erﬁployed the racial stéreotype‘ of Blacks not achieving in mathematics
by achieviﬁg in sometimes very stereotypically Bléék- or stereotypically White- played
identities. Yet, these strategies while academically successful, lacked the sophistication
needed to sustain critical self-consciousness. bThe students’ reactive stances and positions .
_were at variance with their self-definitions. The a.gency it took to prove their intellectual
self worth often undermined their abilities to create a self—guidéd identity. When the
students operated under the main prémise of proving the deficit perspectives wrong,
tﬁey suffered from being unable to indulge in a personal sense of self-defined success.
The students began to question their strategies and motivations for achieving in
mathematics and define and judge themselves and others by self-defined criteria; that is,

a robust form of resilience.

Robust Form of Resilience
Twenty-two of the twenty-three students in this study demonstrated fragile forms of
resilience that evolved o§er time to incorporate more robust forms of resilience.
Learning from their experiences, the students decided that the continuél challenge of
battling stereotypes was not a good use of their time or energy. For example, Rich came
to the conclusion that "beiﬁg a mathematically astute Black male challenged their image

of seeing me as an inferior student, incapéble of learﬁing mathemmatics. I had decided not
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to let their‘feakrs affect me.” Rich determined that the racial stereotypes persisted because
of the fear by some of educated Black men.

The par’dci?ants decided to éxplore the path of self-discovery. D_isillusionedb by fhe
great efforts and minuscule rewards that come with fragile forms of resilience, the

- respondents summon a unique inner’direction that is focused on maximiziﬁg success via

their self-concept (See Figure 5.2).

Main Trajectory: Defines Oneself Through Self-
" generated Criteria

¢  Motivator: Succeeds-to serve as a role model
e  Motivator: Perseveres, despite obstacles, to
encourage others

Y R

Stable Coping Strategy:

Stable Coping Stable Coping Strategy: Learns Math &

Strategy: Tests & Seeks Engineering for Self-
Refines Self-defined Like-minded People, satisfaction
Criteria ' Spaces, and Places e Sustains assurance in

Affirms oneself ¢~ Enters competitions to their abilities

with self- test abilities e Personalizes school-

definition e . Develop like-minded related techniques for

Demonstrates friendship and success

‘balance between
self-confidence

relationships

e  Establishes oneself in

* Participates in math
and engineering to be

and self- networks that provide happy

improvements sense of belongingness | o Capitalizes on
perceived
opportunities

e Internally defined strong math identity

OUTCOMES

e  Racial identity means strong regard for being
Black; and high-awareness of racism

Figure 5.2

‘Robust Form of Resilience

The transition from the fragile form of resilience to the robust form of resilience was

developmental. For each of the 22 students incorporated components found within the
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robust from éf résiliencef atall at d}ifferént trajectories. In other words, only one student

- remained resilient by primarily Operaﬁng within the frégile form of resilience. The 22
students employed three overarching strategies for maintainihg their mathemétics and

-engineering achievements. Stable coping stratégies représentv coping strategies that are
not nec_eésarily reactive but are manifested as intefnalized emergent identities. These
strategies were employed consistently and incorporate the students’ self-concept tiiat they

become coping tendencies that representéd emergent identities.

Main Trajectory: Defining Oneself Through Self-Generated Criteria

Over time and with trail and error, the students ¥ealized that scholastic
accomplishments vshould be moti?ated by their expectations of therﬁselves and notb by
culturally dominantcriterié. Théy understood that operating within imposed standards
is at times necessary, yet they carried oﬁt those functioné in concerf with their own
intrinsic desires. The participants revised their identities in ways that honored who they
were, all the while fﬁnctioning wi’;hm the ed#catibnal socio-cultural milieu. As‘college
students, they were able to skillfully névigate sﬁccess within the vconfiners‘ of societél bias
without being gﬁide‘d by self-lirrﬁting or self-doubting criteria. Most of the students did
not live by simplistic definitions of what it me‘an.s to be or act “Black,” instead they lived
by what feels rightr".t‘o them: As aresult of b?ing sick ahd_. ﬁfed of being sick énd tired, the
students proactively sought out safe havens in which they coulci affirm their identities
and abilities. This ‘d‘iscussion of robust form of fesilience covers the students’ strategies

and motivations above and beyond the fragile forms of resilience.
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Motivator: Succeeds to Serve usbz_z Role Model

The majority of the.smdents’ motivations Shifted from proving the stereotype wrong
to serving as a role mod‘él‘_ to Black mathematics learners to counteract potential racially
biased learning experienéés and outcomes. Not only did the participants have goals that
included teaching mathématiés,_b:ut- they desired to teach ina way that values the
students’ culture. kIvmpa'rAtihg their own stories and keen strategies would allow aspiring
Black engineering and mathematics students to be true be to their own selves and persist

_in spite of barriers that thféaten"to' harm their achievements.

Eighteen of the parﬁcipants envisioned thelr future as role models primarily by ‘
becoming mathematics 6:- engineéring iinivstructors._, Hakeem was so haunted by the desire -
to teach mathematics to Black youth, he decided to pursue a bachelor’s in mathematics
after receiving'his bachelor’s degfee'in accounting:

I was getting ready to take the CPA [exam]. Repeatedly and it seemed like it
almost every day I'm hearing these stories about the children and something in
math. They need someone to teach the math, our kids are hurting. And this
kind of touched my heart and I was like wow [ know I'm an accounting major

- but I was just, gee, but if the kids aren't getting any help. I said I can reach out
to those kids by teaching high school. And I can make them visualize and
change their thoughts or ways and what they are doing because, I said to
myself, because it’s just the idea of how it’s presented. That's where I am now,
continuing my education. And in the next year or so I should be teaching.
P:[00:38:54:10]

Hakeem spoke of a sense of responsibility to impart what he knows to the next
generation of Black students. Valerie shared a similar goal as she aspires for her PhD in
biochemical engineering;:

My ultimate career goal is to become a pfofessor in engineering and like ideally I

would like to go back to [an HCBU] and be that Black female engineering

professor. [Instead of research] I'd rather be a role model. And show them like I

said “you could achieve this. You could become a professor” I want to be a role

VaS
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model and help other younger people who are in engineering who need a face to
put with that goal they are trying to achieve. That's my goal. P: [00:31:47.00]

Valerie was very expli_cit in where and who she wants to teach. Valerie realized the
benefit of students seeing someone that looks like her, doing what it is that she wants to
do. Valerie attended a histérically Black university for her undergraduate degree in
chemical engineering and had only one Black female engineering professor her entire |
coll‘e’ge’carever. This professor served as Valerie’s role model aﬁd she feeis the
comﬁﬁtment to give back.

Matheméﬁcs( and to a great extent enSinéering, have been positioned as a culture
free or non-biased fields of sﬁidy, yet these are often the most biased of classrooms
(Evans-Hampton, Skinner, Heningtdﬁ, Sims & Mcdaniel, 2002; Martin, 2000; Secadé,
1995). Thié was often evidenced in tréditionally White male dominated éurricula and
lowered teacher expectations. Several of the students understood the need for teaching
students in ways that ackhowledge and Valué to their cultures.

Engineering careers can be very lucrative and two students (Clara and Wisdom)
wanted to use their anticipated finahcial ga‘in to build engineering institutions within .
their home communities. Also implicated in their motivations was thé unique plight that"

- Black men faceviAn edu'cationvand in their life chances to succeed. Clara:,.who has a soﬁ,
understands the complexities of éducating this population 6f students: :

What I really want to do is open a school for Black boys in the c1ty [ know that

with engineering I can kinda have a way to get money. But right now 'm -~

interviewing with this school here called Urban Prep and it’s a school for Black

boys in Englewood. And they’re housing it in the Englewood schools, my old

school, so 'm applying there. I've always wanted to open a school for Black boys

and here’s this opportunity for me to teach at a school for Black boys. I'm like

wow maybe this could be my chance to go after that but I want to go, forl
definitely want to go for my PhD first. P: [01:16:22.19]
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' Aceording' to the American Council on Education, of the 1.8 million Black men of
traditional college age - 18 to 24 — oniy 25% were seeking higher educa’doh in 2004.
Clara understood the bitter seeds of low expectations, apathy, and fnediocrity that have
been Cohstructed in»_the lives of many Black male students. As Clara sadly
acknowledged, Black maiee are far more likely than Blach females to ‘he celebrated for
almost anything other than educa’dohal attainment. The role modeis typically held up
for Black male youth, such as entertainers and athletes, rarely associate highef education
as critical to success. For Clera the outcomes.’ehat currently exiSt:’for Black males require
leadership, which she desi'res te provide.

These respondents spﬁght to provide for Black students the type of knowledge that
cannot be imparted by a White teacher. They realized their future and current roles as
' mvathema’dc's and engineering teachers would not just include the imparting of facts, a
algorithm and theorems but the development and adva‘ncement of Black students and
their cemmunities. These students yearned to help Black and other youth of color
navigate the terrain bfihathema’dcs and engineering in ways that would create personal
self-confidence and C:iViC responsibility. These pz‘ar’dcipanhs, as role,inodels, want,te ,
demonstrate to students ex_,cept.i‘onal approachee for succeeding in ﬁathema’dcs and |
engineerihg academic life. The respondents accepted an additional sense of
responsibility to work as hard as they can, so they can he in a better position to act as
role models and mentors to Black youth and their owh families.

Some participants dia blame the school eystem for the underachievement of Black
students in mathemaﬁcs, but their aecountability did not end at blaming the school

system. A majority of the students in this study acquired a personal sense of
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responsibility for becomjng successful that extended beyond their love for math'ematics

- and engineering.

Motivator: Perseveres, DeSpiie Obstacles, to Encourage Others

As the students matured in age, their motivations for persevering in mathematics
and engineering transformed from one of fear of failure to a more inspirational purpose.
The students wanted to'succeed in order to encourage and inspire their own families,
youth, and students of color. The participants’ obstacles, particularly the discrimjnatory
experiences they éndured as Black students in mathematics and engineering, served as a
catalyst for encouraging others like them.'Siicceeding with a purpose to inspire is a
driving force behind many of the respondents’ future goals.

A number of students were also parents and persevered because of their children.
Clara watched her mother endure physical abuse for most of her life. Although Clara
promised herself never-to repeat the cycle, at eighteen she found herself with two
children, fathered by her physically and mentally abusive boyfriend:

When I was younger and I would see what my mom was going through [would

always tell myself, “I ain't never gonna be with somebody that hit me.” I would

say growing up to myself, that's what [ valued to myself. So he [the father of

Clara’s two kids] would hit me and my kids. I would be really angry and upset

and trying to figure out what's going on. I knew for them [ had to leave. I felt like

I was gonna end up killing him. ‘Cause I tried to run him over and thank God he

can run fast. So I was like you know this is crazy. I knew I'had to leave and

because I think if I were to stay with him I don’t think [ would be able to

graduate [from college] P: [00 55:10.00]

Clara chose to leave:her abusive relatlonship to provide a safer environment for her
kids and educational space for her success. Clara thought that her boyfriend was jealous

of her self-determination to complete her education and tried to make her feel guilty by

making statements like, ”YOu love those books more than you love me.” By Clara’s own.
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admission, she would not have beeﬁ éble'to graduate college withéut leaving him. Claré,
who was the former president of the National Sociefy of Black Engineers for Medium
University, was one of only two Black graduafes in electrical engineéfing for the 2006-
200? semester at her school. Clara dedicated her degree to her two children and hopes
that she has inspired them to achieve no matter the roadblocks that may come thejr way.

Soiné education scholars believe that teachers and the school system can be a
negative influence on the mathematics education of not only Black students, but
étudents in general (Ladson-Billing, 1998; Martin, 2000). Researchers have widely
reported that some mathematics teachers intentionally steer Black s’cﬁdents awéy fromb
mathematics literacy aan mathematics careers (Berry, 2005). Lisa, having first hand
experience with the disparitieé in mathernatics edqcation, initially majored in education
so she cpuld become a better advocate for her son’s education. But as he matriculated
through the school system she discovered that through her mathematical excellence Lisa
wés able to provide her son with an environment where matﬁ is loved and ﬁot

something to be feared:

I was so determined for him [her son] to kniow that math is a beautiful, beautiful
thing. But I didn’t want him to get this sense of, I think there might be this fear,
like, that’s in not just Black people, Black children and —but in schools where
they . . . it’s like they’re teaching children to be afraid of math and science. I don’t
know what'’s going on really. And they think, “Well, oh, that’s okay.” That,
“When will you have to use this anyway?” Kids are left with the impression that
they don’t ever have to deal with this again throughout life. P: [00:46:02.03]

These respondents looked upon obstacles as a reminder of how much they had
accomplished. Obstacles did not hinder the essence of these participants’ motives —only
encouraged them to succeed. These students did not speak of their success strictly in

terms of personal mobility but expressed a collective éense of making it against the odds;
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one that can be shared with other students who are striving to succeed in surmounting

hurdles.

. Stable C(’)p‘iﬁg Strategy: Tests and refines self—deﬁned criteria
The students decided to set criteria defined by fheir own stahdafds énd not by the
deficit-based standards they used in the p‘ast. The students cievelop_ed théir own sets of
rules, incorporated with the fragile fofm of resilience, to serve as a guide for maintaining
academic and personal success. The participants enacted and revised their behaviors in

ways that tested and affirmed the validity of their self-generated criteria.

Affirms Oneself With Self-Expression
~ For most respondents, self-definition is more complicated than merely identifying
their individual characteristics and ideologies. These students operated between two
types of self-definition constructs: the individual, defined through their own personal
' \..perépective; and the collective, based on interactions with their culture and society.
The bulk of students resisted formalized definitions of what it means to Black in
America and rejected simple or one-dimensional characterizations of how to express
Blackness. Damon talked about the shallowness of defining Blackness on so-called
Afrocentric-only consumables:
But you know, I mean, just because you got a dashiki on, right? And maybe you
go get some jerk chicken down 79th, that doesn't mean anything, right, you
know? You know what I'm saying? So, uh, yeah [ would actually [ think that
that's different from embracing your Blackness. Just because you have the
accoutrements and the sort of consumption items that identify you as Black,
FUBU or dashiki, whatever, that doesn't mean that you've dealt with the sort of
negative training that comes from living in this culture that devalues you, and -

particularly devalues your intellect, and in particular devalues your
mathematical intellect. 2 P:[00:04:11.24]
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Damoh affirmed that his definition of Blackness includes understanding racism and
understanding your “true value” as a Black individual. For Danion, eating jerk chicken
and buying FUBU (Black clothing manufacturer) clothes is meaningless without
knowledge of self, and uncovéring the constructed nature of how race negatively
operates in the lives of Black people.

Hﬁmor and jokes allow people the pleasure of laughter; and many Blacks utilize
humor as a method of dealing with racism (Pincheon, 2000). The expreséion of comedy
for some Blacks has become a therapeutic tool for Créatively, compaésiohately, and’
honestly dealing with race and racism. Rob empldyed a variety of techniques to “cheat”

the effects of racism. One strategy was his use of satirical, witty, and insightful humor to
expose racism in a way that produced thought as well as laughter. Rob had me rolling in
laughter all through the interview. When I asked him why he felt there.were so few
Black students succeeding in mathematics, he re'sp‘onded with a revealing comical
narrative:

I was watching NBC news ‘cause I like to see what the corporate media wants

-~ me to think, okay, just-to remind myself that I'm being brainwashed, and, sure’
enough, every now and then, especially in February, they have a feel-good story
about Black people. This young Black man was teaching local drumming to the
kids. Maybe he’d been in trouble, been in gangs, maybe this is what got him out

of trouble, so now he was spreading the word and it’s having a positive impact.

You'll see a lot of stories like this, okay? Invariably, especially when it comes to

Black people, the person is essentially either encouraging the student to do

music, dance, or sports, so on. [Now] look at what the acceptable range of

activities [are]. And you know that’s where my old-school, angry-old-Black-man .

mentality comes in, which is, “Okay, that’s great. Beatin’ on drums. Thank you

for encouraging us [Blacks] once again to beat on some fuckin” drums, okay?”

2P:[00:26:28.15]

Granted, oné may be offended by his harsh look at reality and his uncompromising

use of language, but as Rob further interpreted his rationale for being so funny, he o
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- clearly rejects the noﬁon thét Bléck students should aspire to simplis:tic forms of success, -
and demanded that educétérS‘insist on.edﬁcaﬁbnal equity for Black stgd_ehts (Chesler,
Lewis, & Crowfoot, 2005);‘ Rob used huinor to feject r;cism and still preserved his -
wittiness in a manner that v‘ke'ep’s Him from “going 'Crazy.’f Fof Rob, hlS usé of comedy
did mo.re,‘than “relieve the.:lijééred‘or‘n fhgt a tri;ce, stétisﬁcél repreSentaﬁon of vré'gism might
| engender; it is éétually a form of resiétaﬁée agairgist‘ra'cisnvl; d-r'ivehyl_ﬁy Bighlighting the
racial trau‘ma of Bla_cks in ay,v'wayjtihat commurﬁcétes a higher truth. Rob affirmed that
comedy is his thicle to c’oﬂfront racism in way vthétﬁh‘ei-ght.ens his sense of survival and

- preserves his sanity.

Demonstrates Balance Beﬁqéen 'Sé.i‘ﬁ‘qunﬁdencve» and Self-Improvement -

The majority of reSpondénts evaluated them'selves in realvis'tic; yet self-affirming
ways that fu‘fvtih‘evr promot‘vefdz'the‘ir ﬁlathema_tics ‘andr engihegring academic achievement.
Ten of the stuvd‘ents noted’vt'}:\vé‘iirli sélf—ééﬁfidénce developed as a fesult of cbﬁstantly
defending their in_tellectuél ‘_capital'. The relationship between confiden;e and
achievement was central i’fovtvheir.' métherhaﬁcs and engiheerin‘g identities.

Higher self-concepts fof Black studéhts, coup‘le‘d‘ With lower academic achievvément,,r
have led reséarchers té conclude that self-concept doé'st not play a prominent role in
academic achievement (van Léar, 2000). Yet the feiaﬁdnships between the self-concept of
Black students with high ‘a‘:ce;demicvachievemeht are ﬁnder—explored (éok‘ely, 2000). In
this study, thebstudents’_ pésitije bself—concept aided ""che‘ir academic achievements. The
students representing thié ;Sécﬁon thrived from their‘acaderhic achiev’emeht. Clara noted

the differences in her self_—conﬁdence and her Black peers:
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...] noticed sométﬁmg different about me than a lot of other African American
.students is I have always had confidence in myself. I never ever approached
something with a presumption that I couldn’t do it, never... maybe it was
arrogant but I always felt like if I want to do something I could do it and I still

feel like that. I feel like if I mess up then that was experimental, that wasn’t me. I

feel like if I tried to:do something, I could-do it, period. And a lot of students, a

lot of my classmates in high school were very not confident when it came to.

math, like they didn’t want to try it. [01:02:20.00]

Clara’s “unstoppable” disposition allowed her to benefit academically, even in times ,

“of academic and life turmoil. One speculative conclusion is that Clara’s self-determined
attitude is related to h.er‘f‘high academic sélf—conCept (Cokley, 2000) and success in
engineering.

Included within ﬂ1ese réspohdents’ notion of high self-confidence and sélf—concépt
was a realistic sense of self, as they readily self-identified areas of needed improverhent.
Rob, although he ulﬁmately indicted racial stereotypes for his rationale to discontinue
his education at Sciénée Tech, also illuminated his own personal flaw: his lack of drive to
excel in non-mathematics classes.

Although some ;mayyview the respondents unyielding sense of confidence as conceit,
but Supo explained that in a field where “nobody believes in your abilities you better be
armed with some extra confidence because you are going to need it for all the haters.”

These students self.-praised as well as engaged in constructive self-criticism, but utilized

self-critiques mainly in concert with self-improvement.

Stable Coping Strategy: Seeks Like-Minded Peo;}le, Spaces, and Places
The students in this section set their own standards for how they defined themselves
and the people and places they surrounded themselves with. This is a robust from of

resilience because the respondents frequehtly chose people, spaces, and places that they
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felt the most comfortable around and who had similar goals for success. As opposed to
being surrounded by people that do not believe in your abilities, they acqui'reci
friendships and‘spaces that enhanced their self worth. Encircling themselves with other
self-defined individuals and groups was an importaﬁt part of maintaining academic
success and-»perisonal fulfillment. Most respondents sngﬂt out mdividuals, networks,
and ideologies that provided increased opportunities to pursue their mathématics and
engineering goals. The fnajority of the respondents found or created spaces where their
talents could be embraced, mentorevd,v and aéknoWledged in ways that promoted and

highlighted their racial identities.

Enters Competitidns to Test Abilities

One method that some of respoﬁdents used to sur?ound themselves with like-
minded people, with similar skill sets was through sports and mathematics
competitions. This is a rbbust form of resilience because they discovered places where
fhey did not féel like outcasts and could just be themselves.

Just as stereotypes exist about Blacks in mathematics, there are also racial ideologies
about certain sports activities that are considered non-traditional in the Black
community. Several participants (Cdry, Lisa, ]immy, and Valerie) engaged compeﬁﬁvely
in a number of sports considered atypical for Blacks; such as swimming, tennis, and
soccer. They utilized their academic competencies in mathematics as well as their
abilities in sports to navigate ed1/1cationbalj dppOrtuniﬁe; and té be arpund people that -
sharéd their interests and passions. |

Considering the racial dimension of sports, there are subtle unwritten rules about

what Whites are supposed to be good at and other in which it is believed that Blacks
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excel. And many jﬁstify Bl}arciksv'b right to dominate in Ce;;tam sports bec‘ause they lack
‘opportunities elsewhefé. iCcv)ry,k Lisa, Jimmy, and Valerie problematize the: notion of
Black physical sup‘eriority by implying that physiéal talent does not correlate with
intellectual inferiority. These students found sports that they hkéd and engaged in them
with the Sam_e vigor the used to navigéte mathematics and engineermg success.

Many of the respondents; particularly the males, took pleasure in winning and
learning from their losses in mathematics compeﬁﬁéns. Chélmus beh'eveé that he
developed a sense of fearlessness through his failurés and successes in mathematics
competitions. He also developed some lifelong friendships with a few of his féHow

. mathematics competitors; L‘earningvto beat his friends and foes served as .a'valid way of
maintaining belief in his mathematics abilities:

[Mathematics Compeﬁﬁons fnade me] pretty fearlesé. I did a lot of math contests -

and math contests are-different than regular math because the people that write

these contests, they purposely try to find the most obscure concepts that they can -
to test your ability and I was really good at it and I won a lot of awards for [City]
public schools and stuff like that. ,P:[00:07:32‘_19]‘:_ :

Participétihg in matheinatic,s competitions, winvor lose, helped these-‘s.tudents to

exercise their competitive spirits and enjoy a commonality with others who shared their

same zest for mathematics and sports.

Develops Like-Minded Friendships and Relat.ionships

The respondents in this secﬁon purposefully developed relationships with like-
minded individuals to heipv fhem stay focused on theif goais. These relationships also
- served as é protecﬁvé barrier against individuals who did not understand them and

their mission of achieving in mathematics and engineering. These students learned that
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their choice of peer networks can positively or negatively inﬂ’u,'enc_e their academic
achievement.

Tiffany’s mathematics identity was well established since childhood, but her
~academic identity outside of mathematics did not dramatically improve until her juhior
year of high school. Tiffany expressed that her newfound desire to achieve in C01:1rses'
outside of mathematics was influenced by her new gfoup of friends who possessed
achievement ideology behavior:

My first year at Krobet Park high school, I didn’t do so well. I wasn’t exactly the

‘best student so my GPA was maybe like a 2.5. The person who was my best
friend when I first got to high school, we was real cool and tight. But then she
started hanging out with people who was smoking weed and doing stuff. [ was
just like forget this, I'm gonna hang out with these other people. And at first
when I first started hanging out with smart people, it was kind of nerdy but then

I started to like them. That’s when I first started taking like the advanced courses

like my junior and senior year, that’s when I started making the friends I needed

* to and that’s when my GPA started getting better, better and better. P:

[00:13:53.07]

In her last two years in highs school, Tiffany enjoyed success not only in
mathematics but in most-of her school subjects. With new friends Tiffany felt an
appreciation in “getting straight As” and pursuing college education. Tiffany decided to
attend a large out-of-state college due to the exposure her friends provided on out-of-

state colleges. As a result of these friendships Tiffany began to think more dynamically

and critically about her educational future.

Establishes Oneself in Networks That Provide a Sense of Belongingness
Of the 23 students, only 5 were exposed to their subjéct through an engineering or
mathematics mentor prior to college. For most of the other respondents, the primary

source of mentoring was through the organizational mentorship of The National Society of
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Black Engineers} (NSBE). NSBE 1s a student-based Qfganization with the purpose of
increasing the number of VBlbakck engmeeré, who excel academically, succeed
professionally, and posiﬁvely impact the community. Thesé respondents benefited from
the NBSE—éponspred nef&quing and fellowship opportunities and viewed thé
organization as a safe space to flex their mathematics and engmeeringvidenﬁﬁes.

Two of the six gradllla;e students in this study, two, Jimmy ana\Valerie, chose
HBCUs for their underér'é’due{te‘colleges beﬁause of ﬂieir cdmbinatidn of high-academic
rigor withﬁ a pro-Black settirig. Valerie, who grew up in a majority White
neighborhood, experieﬁ:clzéél’ a new and welcoming sense ofbelongingness m her college
experience: :

I would say just beiﬁg able to be around so many Black people who are like

moving forward, who are in class, who are doing the work, it was very

empowering. I feel like just knowing that there are other people like me who are
able to succeed and I think that's something that I definitely did not get in K-8 or
high school. But just having so many people around and being able to identify

with other people and just know that it's not just me and five of my friends, Black

friends who are doing well and it was emotionally uplifh"ng.v P: [00:15:21.14]

Being raised in a prédonﬁnately White environmént, Valerie was e?posed to the
same negative racial sterbeotv}.lpes that most youth are exposed to. Valerie sought out
positive counter viméges émd stories to debunk récial myths. Reflec;ﬁng on her
neighbofhood eXpérienCes,: Valérie felt like an anomaly, “not realiy Black” because her
family was “quiet and respectéble” "and because Valerie and hef brother were “smart.”
Without exposure to counter those racial stereotypes, Valerie, on Some level, felt as
~ though she was different'frbﬁl moé,t Bléck f)eople and admitted fo pathologizing her
race to a certain extent. Attending a hiStofically Black university and interacting with

‘hundreds of academic high-achievers helped her diffuse her own racial rrljsconcepﬁons.

Now that Valerie is attending Ivy University, she serves in a leadership position to stand
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up and.spéak out in the face of racist incidents, which unfortunately continue to thrive
onlvy’s Cainpus. |
Lisa‘identiﬁed with other “outsiders,” individuals who were considered social

. outcasts in high school, even at the expense of being ridiculed. In high schbol, Lisa’s

group of friends where of all different races and she was oftén accused by,her Black

peers as being a traitor to her race. Yét, tho'se‘same Black -peel;s; who ?\;eré.mOstly female, -
| bften left Lisa feveling uncomfortabie by their frequent backhanded criticisms. As a
result, Lisa distanced herself from forming friendships with Black females. Lisa
attendance at a predominately Black university allowe’d her the space to heal those old
racial wounds and begin nurturing friendéhipsvwith Blaék female and male students |
who shared her passion f61; learhing and success. |

These students mtenﬁdnally séught out places, people, and places that validated

their sensé of identity and purpose. For some of the students that meant surrounding
themselves with other Blacljkstudents with common interests, While ot;.hers chose
different criteria such as haﬁging éut with &e ”ouktcasts” >cv>r people within their major.
What the respondents shared is the ability to self—define and proacﬁvely seek out

individuals and networks that best supported their academic and peréonal success.

Stable Coping Strétegy: Learns Mathematics and Engineering for Self-satisfaction
| The students in this sectioﬁ find solving tough and complex math an‘d. engineering
problems fun and challenéihg, andvsc;me displayed their talents;ih these:'ﬁelds likea
badge of honor. Seventeen of the students in this sfﬁdy fejecféci :or dlscarded the notion . |
that mathematics is outside that culﬁn‘al norm of what is cool or that' Blacks were
capable of doing. Not only did fhese reépondeﬁts deinons.tréte én'apﬁtudé for learning,

“
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they also possessed the motivation to withstand the challenges and difficulties

associated with mathematics and engineering,.

Sustains Assurance in Their Mathematics and Engineering Abilities

The participants attributed their success in mathematics to their superior
mathemaﬁcal abilities, and if they scored poorly on a mathematics or engineering test
they tended to cite a 1aek of preparation — anything but lack of ability. Attributing’
mathematics and engineering success to their abilities made it easier for them to bounce
back from failure or disappointment, and gave the participants a lot of confidence in the
face of tough new challenges. As Jimmy’s exclaimed, “I am good in mathematics, CloN
there was nothing stopping me from being good in algebra, advanced calculus, and
quantum physics!”

The belief in their abilities allowed the students persist under pressure. The difficﬁlty
of number theory does not deter Cory from pursuing his mathematics degree:

Number theory is my favorite topic of math and there’s a lot of stuff I don't v

understand in it. It's probably one of the hardest classes I've ever been in. I took

it once in high school and now I'm taking it again and it should be easy for me

but no, it’s still difficult and I don’t always get the concepts. When I don’t get

something in number theory it doesn’t even bother me. I ]ust keep working at it, I

just keep trymg P [00 06:14. 28] :

The students shared a hlgh degree of aspiration and were able to envision success in
the face of mathematics and engineering confrontations. Sustained motivation for
achievement is present throﬁghout the informants” mathematics and engineering

academic trajectories. Any perceived incidences of academic failure are viewed as

temporary and they Cdntinu_ed' to persist in mathematics and engineering.
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Personalizes School-related Techniques for Success

‘ »The} students created, in part with their understanding of how succésé works in
mathematics and engineering each created an individually custom-made study guide
that they used to navigate the success within these fields. This is a robust form of
resilience because it utilizes the students’ know-how and learhed e>><i?evrvi‘ences in the field
to carve ou;c a plan of acﬁon thét works best for them. |

The respondents’ test taking and study strategies were very atypical in design and
did not mirror the traditional representatives of good study ilabits (i.e., organized and
tedious note taking skills, 8-9 flours of sleep everyv night, etc.). The sfudents had
developed more personalized strategies that incorporated their persovnalities and
character traits. For example, when Hakeem studies for mathematics tests, his strategy is
to cram the night béfore until 2 a.m. in the morning, then plays yideo game_s until he
evenfually goes té sleep; for an 8 a.m. exam. For Hakeem, this is a highly successful ‘
strategy because he cénéistently scores 90% and abdve on his matheﬁaﬁcs exams.

The over 60% attrition rate of all but disserfation (ABD) mathematics and
engineering candidates spéaks to the perils of getting a PHD for all students, and these
numbers are even higher for Black doctoral Candidatéé in mathematics and engineevri’ng‘
fields (.Whife, 2007). So for. Valerie, a PhD student 'invb:i‘Qchefmical engineering, she
realizes that succeeding 1n é PhD pfogram at: Ivy Universifsf requires hér ﬁiastery of
engineering but also undersfands the pdlitics éf getﬁhg a PhD: - |

Doing well in écademia in my opinion isvvevry much a politics gamé. Having my

advisors push me and promote me outside of the Ivy community is a plus. But

then once I'm here am I able to perform at that level? I'm trying to get advice

from other graduate students who are working on their application package in

order to become a faculty member. I'm also reaching out to young faculty
members. There are two faculty members in particular that I'm reaching out to in
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order [see]... how I can tailor my job search and my faculty apphcation package
to go into the schools that I want to. P:[00:18:14.20] '

For Valerie, nav1gating the pohtics out31de of the classroom is just as important as
the research her performs. Although Valerie estimates that she is about 4 to 5 years away
3 from receiving a PhD, she is alre‘ady inVestigating the‘faculty ‘process.b

Another approach three students instigated (Denise, Fey'a,':and Mike)' is navigating '
within their comfort zones to gain the information needed to succeed academically. |
Denise is afraid of asking questions in engineering class for fear of "’looking stupid.”
This is typically not a characteristic expected of a high-achieving college engineering
s‘tudent. However, she did‘not let that impede her from getting the information she
needed to comprehend the material. Denise went to the teacher’s-assistant or the
professor during their office hours to gain therJroficiency she required to remain
successful in her classes. Denise stated there is a delicate balance between “asking the
right question and getting on your TA’s [Teachers’ Assistant] vnerves,” but if performed
correctly, she contends it serves as a powerful strategy for gaining competencies in her
‘engineeringiclasses.

These respondents develop‘ed their own strategies, which atv tirst glance may appear
to be quite unorthodox. Yet, these personalized strategies are based on what works best

for them within the system of mathematics_and engineering success.

Participates in Mathematics and Engineering to be Happy
The students incorporated their mathernatics and engineering learning as a part of
their human search for understanding the world and themselves. They applied concepts

learned in mathematics and engineering to many other aspects of their lives. For these
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students, learning to think in analytical terms is an essential part of their thinking about
the world and their purpdse in it. Their success in mathematics and engineering serves
as a personal stance to thrive and flourish in a discipline that fhey love. -

Many college students chose their career goals based on the potential financial
opportunities their fields of study afforded themn. Yet for most the participants in this
study, peréonal happiness came first and money was a second, sometimes even third of
their lists. The mathematics students in particular acknowledgéd the undesirable pay in
their desired mathematics-based careers, the long hours, and the amount of mathematics
knowledge required to be considered “an expert” in the field. Yet, their unconditional
love of mathematics was more of a motivator than materialistic aspirations. For instance,
Cory switched his major from engineering to mathematics but not without consideration

of the “$20,000 a year in salary I may lose along with a guarahteed job.” However he
made the switch from engineering to mathematics for more intrinsic reasons:

Honestly I feel it's because [mathematics] is not really a career choice that makes

a lot of money. But then when I made the switch to math it actually took me

awhile because I had to keep thinking to myself “what am I going to do when I

graduate?” I mean doing math, your fields are pretty limited. You can do

education or you can work with the government or you can become an actuary. -

But I love math so much I didn’t even care.-Actually I asked an actual math.

teacher before I made the switch what he thought about doing an applied math

major and his response to me was “I hope you like math,” “yeah, I do,” and he

said, “no, I hope you like math a lot.” Tunderstood what he meant. I had to make

that decision that I may not know where I'm gonna end up when I'm done with -

this but this is what I love to do. P:[00:23:21.11]

The respondents not only performed in their fields to achieve academic success, they
did mathematics, engineering, and science problems in their spare time, often for the fun
of it. They truly enjoyed their majors and could not imagine doing something else. Lisa

called it a healthy obsession. When Lisa compared herself to her classmates, particularly‘

in high school, she often felt out of place. When her classmates were pre-occupied with
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romantic relationships, monéy Woeé, name brand clothes, the latest rapper’s business,
and Werev morevthan sébtisbfviéd with “never doing another mathematics probl{emagain,-”
Lisa was invested in blending mathematics and physics together into one discipline. Her
passion and love of bot}i mathematics and sciencev helped her to balance the other non- |
schobl issues in her life and gives her a sense of f)u’l‘pose.

These students have delibéra‘teiy chosen to follow their passion over all the
temptations that often exist for academically successful stﬁdenfs. Aithough ﬁmy of the
participants have Contempléted the possibilities of following another career path, they
ultimately decided fhat what is best for them, financially, emotionally, »acadernically( ‘

and career-wise is do what they love.

Capitalizes on Math and Engineering Opportunities (That They Perceived as Beneficial)

i"hese students proactively sought out andvtook advantagé of opportunities that could
propel their overall vmathematics and engineering suécess. This is a robust form of resilienﬁe
because they mad.e good use of programs that exposed them to the employment and research
side of mathematics and éngineériné. The students were able to validate their de;ires for
pursuing mathematics and engineefing with thé incorporation of real world experiences. It is
important to note thaf the students did nof accept every opportunity that came to them to
engage in mathematics and engineering, but only the ones that they perceived as beneficial. For
example, Am'tav asa high school student enfoiled ina Suiﬁmér‘ program for high—échievhg ‘-
student of color on a largé presﬁgious éoﬂege campus. Alfhdugh, the program was offered as a
stud_ent of color initiative Lisa, was only one of 3 Blacks in a cohort of 75. She felt uncomfortaBle

in that environment and after two weeks she dropped out. Learning college level mathematics
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was nof beneficial becausg shé perceived the envirpnmehf as unwelcoming and harmful to her -
racial identity. | .

Participahts sought out and v‘f‘c‘reate.zd pPpOrtum'ties to acquire knowledge, recbgnition, and
new skﬂlsﬁ This gavé’the étudeﬁts:a gr:éavtevrkéé’:ni‘s'e of Ekemp;ow‘eArment and impelled them to take
advantége of particular opéoffﬁﬁiﬁes tb énharice fheir learning process a;nd to ‘criti‘c'allyi
evaiuate their‘life experien;eé. Mény of the studehts spﬁgﬁt out job internships, high school
summer camps, and wor1v:<$:7}31vo'pfé, érid enrolied m mathémaﬁés and engiheéring' cvlasses outside
of the stand_ard curriculur’_n’.A . |

Jimmy competed for a ¢6Veted reSeafch aséistantship with a Iv)‘rofessor doing work in his
area. Although his researéh e‘ass‘istant'ship came w:ith'long hours and a ‘demandihg boss, ]iMy
knew this was the opportuni’?y hé;needed:: o :

I also got into doing résearéh w1th1n m.egham'cal engineering and probably that

was my second year. I started working on a grant project with Dr Crieger and I

think that you know now, in addition to classes, kind of put the stuff to real life

work. So that definitely gave me an added boost of confidence. P: [00:31:29.16]

Working with Dr. Criegey allowed ]i}mrhy to test a working model that he eventually used |
for his senior undergrad_ﬁa‘te pfoject in mechanical engineering. Jimmy considéred himself
pretty self-motivated. Hevperformed his own tests in the lab without the hassle of negotiating
lab time and had unlimited aéc‘vesé to ‘the rﬁe;térials needed to conduct his studies. Jimmy

realizes that his participation as a research assistant laid a more complete foundation for his

research..

Another method the students used to test their academic skills was through summer
programs, often with other mathematics and e'ngineerihg students of color. Many of the
summer programs the students attended were intended to promote student success and .

to increase college graduétioﬁ rates for “academically and economically disadvantaged -
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and underrepresented students.” Although these programs promote certain generic
competencies (i.e., improved study and note taking skills, development of group .
inteiactiqn skills, improved ﬁmé management abilities, etc.), Valerie jumped at the
opportunity to be a part of a summer programs atan histqrically Black university:
Ididgotoa program. It's called the SOAR program at Wayer University in
Louisiana. It was over the summer. It[s a four-week class that is just focused on
‘math and physics. It was geared towards minorities so it was almost all Blacks
and Hispanic people there. And that made me more interested to go to college
and pursue engineering cuz it was the summer before my senior year of high
~ school. P: [00:09:57.15] ' :
What Valerie said she most benefited from was being able to test her abilities with
those of her peers. Valerie stated that she knew her school was “the best of the worst”

and to test her abilities with students from “smarter” schools really helped to validate

her mathematics and science intellect.

Outcomes for ihe Robust Form of Resilience

Mathematics Identity - | | |

As the students.developed a robust fofm of resilience, théif mathematics identities
~ incorporated more interhalized psychological beliefs ak')’out their abﬂity to successfully
achieve within mathémaﬁcal contexts (Martin, 2006a). Avmajority of the participants
expreséed the importané'e 'éf mathematics and engineeriﬁg in their lives (Martin, 2006a).
The respondents hadv a ha;rd timé imaginjn‘g théir lives without their mathematics
achievement, alth01_igh maﬁy positioned mathematics in combination with other
disciplineé (e.g., engineermg, physics, business, énd entrei)reﬁeurship). The students
‘had strong opinioné about their abilities in matherhatics, which have been tested and

refined throughout their academic careers. The informants have reassessed their reasons
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for participating in mathematics and engineering, which overwhelmingly reflect the
ability té change the conditiéns of their lives through impacting thé mathematical lives
of other Black étudents;_ This did ml;ch to lessen their previous moﬁvation of proving |
stereotypes wrong, although these rhotivations were not cémpletely buried. This
demonstrates the evolving nature of mathematics idgﬁtity; as resilience reallocates from
fragile to robust, the participantsf mathematics identity becomes and remains robust

(i.e., internally motivated and intfinsically developed).

Racial Ideﬂtity

The students learned to accept themselves and possessed a healthy sense of racial
identity. The majority of the students had a dynanﬁc understanding of race and racism
and how their worlds were influenced by it. The majority of the students were able to |
function in the White mainstream environments of many mathematics or engineering
colleges while maintainirig identification with Black culture. For some, their
mathematics and engineering achievement and their self—guided identities confirmed
their equalness as human beings and they achieved psychvologicavlv integrity as well. The
students at predominately Blackvuniversities fc‘>undl comfort in Black friendships and
other Black networks that enhanced their Black identities.‘ Even those few studenté who
did not foster QSSOCYiaﬁOI’VIS with the Black community were still content with being Black'.
The students tranécended raciél stereotypés and functioned beyond superficial levels of
racialization. The majority of vthe’ students preservéd a racial identity that mcorpofated a

sense of dignity for being Blaék(
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CHAPTER 6

THREE LIFESTORIES OF MATHEMATICS AND ENGINEERING
ACHIEVEMENT -

The world of math: it is competitive; it is brutal. Thete is a racial hierarchy in this
country [which] exists, a caste system, and when it comes to [the] smarts
department — especially in mathematics —we [African Americans] are on the
bottom. That's it. | mean, that’s it. Fortunately, Thave a good sense  of humor;
otherwise, I think I'd go Crazy : :

~ —Rob, 40-year-old, high-achieving Black inatherﬂatics_ doctoral candidate
I never had a Black engineering professor, so I don’t know what people are
saying about Black professors because I have never had one. Not a [Black] math
professor either. Actually I only had one Black professor in my entire college
career, and he taught African American studies.

— Wisdom, 27-year-old, high-achieving Black bio-engineeririg masters student

I have an obligation to work as hard as I can and take things as far as I can just
because there aren’t that many of us [African Americans]. It's not that I believe
I'm better than anybody else; it’s just that there aren’t that many math
professionals to begin with and there are even fewer African Americans, so I
figure if that's what I'm into, if those were the gifts that [ was given, [ should go

ahead to pursue that.

— Cory, 20-year-old, high-achieving Black mavthvefnatics senior student

In this chapter, I pfovide three in-depth case studies of the robust form of resilience.
The incorporétion of the robust form resiliénce with the fragileAforvnr‘l of resilience
happened differently for each of these students. I chose these rthr'ee sfudents in particular
because of how differently they viewed the significance or Operation of race in

constraining their academi¢ and life chances. Although all three students self-identified

‘as African American or Black, they differed in their association of the collective struggle

of Blacks with their success and in whether or not they attributed their success to their
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own personal agency and intrinsic drive. To round out my understanding of these three
students, I utilized the life story approach, which provided in—dépth characterizations of
several stages of the students"lives to comnlément the counter-narrativé methodology
presented in the case studies.

The stories of Rob, Wisdom, and Cory reveal the ongoing sacrﬁices and .‘the public
and private forms of resistance, resilience, accommodation, and. struggle that these Black
students negotiated to achieve mathematics and engineering achievement (Andersnn,
1988). These narratives defnonstrate how students like Wisdom, who acted as a “double
agent” to succeed in mathema‘dc's, emanered younger Black and Latino students to
develop mathematics literacy. These students reminded me as a researcher that tneir
lives and the world we live in are not one-dimensional. There is no one meta-story that
defines Black students in mathemaﬁcs and engineering, and looking at a multitude of
individual and social factors is crucial to honoring their narratives (Tate, 1994). Taken as
a wholé, these stories contribute to the growingbﬂbody of literature that pbrtrays
achievement from the pérspectives of Black students. -

As a subgroup, their sdcial background characteriéﬁcs varied Widely, reflecting the
diversity of the research sample as a whole. Con’sequently, these three students
provided a unique oppoftunify to explore ‘thé factors that spur Black ‘students on to
mathematics perseverance and buffer them‘agailnst acadenlic underachiévemen# and the
factors that lead other ‘sirnilaf studenfs td iose hope and gi‘ve up. Rob and Wisdom - -
provided a powerful critique of .their‘vmathematical learning experiences within the
context of being Black (Martin, in press). Rob, Wisdom, and Cory all exhibited multiple
strategiés for resisting and ignoring racisrn and racial stereotypes. These three students’

career and personal interests went hand in hand with a desire to improve mathematics
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and engineering educatioh for Black students and youth of color through teaching,

mentoring, and tutoring.: | .

Idehtificaﬁbh of Risk and Protective Factor’é
_ As was stated in Ch;é:pter. 5, the frag"il‘e ahd’r‘obust trajectories are aevelopmental and
' occur through the course of the pafﬁéipanté‘K—le-experie:erices. This also holds true for
identifying ﬂ1e students’ :ri»sk ana protécﬁve factors. They too, change and develop over
the course <va the sfudent:;s;";,aéadeirlic ’career.VI.rll fhe PVEST, risk factors ahd pré’_cecﬁve
factors were, In part, idéﬁ’;iﬁed by fhe smdéﬁts themselves, based on theif individual
perceptions and meaning making (Spencer, 2006). Ther'efore these participants were
asked to identify their risi(: énd pro%ecti?e fac.toré.‘

As Spencer (2006) appropriately noted, aH human beings are vulnerable and carry
Varyiﬁg degrees of risk and proteétive factors. Previous research has painted an
erroneous picture of Blafcké ac‘qu‘iring a high number of risks conditions, while
protective factors are ignored or undererﬁphgsized. Generally, most of the sfudents in
this study identified a high number of ri;sk processes that factored in fheir lives. These
processes varied widely,’id‘ependent on how eacﬁ participant perceived and defined risk.
I will present the risk and protective favct’orsv of these three students to examine the
Variébility in how these factors are mitigated and, in some Cases, diminished. |

Rob and Wisdom listed a host of risk féctqrs, Cory did not. Adapﬁng Spencer’s
model above, and incorporating th_e notidn that risk and protective factors change over a
person’s life course, I mapped out the life story chronologies of the protective and risks
factors of each of ‘the threé case study participants. I conclude that Wisdom and Rob’s

vulnerability level predictions lie in the quadrant where resilience is expected.
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Contrastingly, Cofy's life trajectory appears to one of “masked” Vulrlérability in his
college years. Later, I will offer further comment on Cory’s risk vs. protective results,
due to his inability to “see color” which may have dist'o-rted-his ability to identify both

his risk and protective factors.

Wisdom’s Net Vulnerability

All three participants share "the risk factor that comes which beingf'hliman. All
‘humans have risk. For Wisdom the most salient éarly risk factors dealt directly with her
hyper-poverty “all Blaék’f neighborhood. When Wisdom described hef risks, not once
did shé ascribe the racial make-up of her neighborhood a role in her anticipated risk. She
did describe the result of living in a high-poverty neighborhood: drugs, violence,
robberies, watching her mother deteriorate physicaliy and mentally due to hard and
long labor, and other ills. Yet, Wisdom’s story of living 1n a hyper-pbverty “all Black”
neighborhood had a proté'ctivé vside. Wisdom spoke of a strong family bond, due in part
to fhe closé proxiﬁﬁty of the maternal part of her family, who alsé lived in the “ghetto.”
She also spoke of her motvh‘er’s‘streng'th to keep pushing for something better for her
family, no matter th‘e> struggle. W{sdom exclaimed that she did not e'xpérience racism
until college. Although, she faﬂéd to connect the notion that her family’s high-poverty
and all Black neighborhood :coulci be attributed to stvructurallracism in its worst form,
Wisdom éeemed to Benefit fforﬁ not having had any overt racist experiences (besides her
classmates wondering why her hair was “so nappy” while her sister had “good hai;”). |
Wisdom attended an “all Black” high school, where she felt challehged and appreciated
as she exceiled academically. Her teachers encouraged her to pursue r;1athematics and,

coupled with her brother’s expériencé as a engineering student, Wisdom felt capable
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and competent in pursuing engineering as a college major. She didj disc_over the risk

associated with her early schooling experiences until when she got to college and

realized how under.prepa‘red she was academically to pursue engineering. Yet, her self-

assurance, which was cultivated in Wisdom’s K-12 years, would not allow her to quit. So

she fought through her mathematics courses, starting with the lowest mathematics

146

l_



course that Medium University offered, to some of the highést. Figure 6.2 below shows

the risk/protective life sfofy diagram of Wisdom’s engineering life.
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Wisdom’s Net Vulnerability Map - Age 21 -27

During Wistm’s collegé ekperiénceé, shé felt ‘both the ”tile iovevand the hate” frorh
her Black college peers. This‘ Waé the ﬁrét ﬁmé :shvevev‘ér recalls meeting Black people
who didn’t like other Black peoplé. To counter these challehges, she soughtv out
affirming Blacvk o_'rganiz,va,v:ti‘,ons that cultivated her perépecﬁves of ”Black love” and uBIack .

pride.” One of those cﬁituraliy afﬁrming organjzations was the National Society of Black
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Enginéers (NSBE), which, aé the z;rréw indicateks on the _chaft above, allowed her to
secure several summer intérnships and research aséistantships. Wisdom_drigihally'
soﬁght out NSBE because of the orgahization’s cultural relevance b{ut‘ benefited
additionally from its emﬁléyment _r’eSQurces as well.

Wisdom felt a sense of pfide aﬁd én voverwhelming sense of responsibility to achieve
in engineering to “represent” for the Black community. Although she was proud to ‘
serve és an example of what Black students could accomplish, she often felt “lonely at |
the top.” As with the majority of the students in this study, no matter how much |
Wisdom achieved,v she still éndured subtle forms of stereotype threat, which threatened
to undermine her Blacknessvanvd redeﬁne her intellect. Wisdom decided for her own
sanity’s sake that she needed to ground herself by teaching younger youth of color
mathematics and life skills. This Way, Wisdom says, learning rﬁathematics gave her a
greater purpose and she was able to endure the raciaiized challenges of engineering and
mathematics because her students were counting on her to succeed, to help guarantee

- their own mathematics literacy.

Rob’s Net Vuinembility
Rob discusses how neighborhood effects 'played a dual role, exfracting a
combination of protective factors and risks factors. Rob’s middle Cla.ssrneighborhood -
offered him a great deal of benefit for jumpstarting his mathematicvsvcareer. His
condominium complex cqntained a number of sciéntists and mathematicians, whd were
more than willing to satisfy Rob’s intellectual cﬁrioSities. Also Rob atfended a school,
where the prestigious neighborhood uniyersity’s chﬂdren attended. He deéc‘ribéd his

elementary schools teachers as excellent overall, except for a couple of racist teachers
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that atterﬁpted to sabotage his mathematics knowl»edge.'v The biggest risk factor for Rob

waé being lower middle class in an upper middle class neighborhood. Rob became

awafe from a very early age that his family (his mother and brother) were

disproportipna‘gely-poorer than most of his friends and classmates. Rob remembefs his

friends haViﬁg fnuch bigger residences and he and his brother often made excuses for ‘

why aftgr school his friends could not come over and visit. Rob's early schooling years
| also left him with the féeling .that the Black students were not as smart as their White

counterparts.
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~ Rob’s high A'CT scores ancl high mathematics GPA gotbhirvn a coveted freshman spot ’
at Science Tech. And‘alchcugh he attendcd what he considered a pretty fécially divcfce )
. high school, Science Tech’s racial dynamics r}e‘nd,ered him one of only a handful of Black

‘ stuclents. Rob immediatcly felt out of piace. As he exceeded in mathematics, his scieﬁce
courses were harder than hé anticipateci and eventually Rob dropped out. He considers
his attendance at Science Tech a risk factor because of his never before experiences
feelings of self-doubt. Dropping out of Science Tech, according to Rob,‘protected his self-
confidence and racial identity.

Like Wisdom, Rob found ccmfort.hj_ teaching youth of color. His te;a;ching
~ experiences 1‘bot'h saddened him and gav‘e‘his encouragement. Rob endured risk from
encountering adult age Black ana Latino youth who came to flis classroom and could
not multiply double digit numbers. Rob recognizes that “somewhere in the mathematics
pipeliﬁe, someones [sic.] have failed to educate these students.” Rob considered this a
personal risk factor for him becéuse hc was somewhat puzzled on:what to do with these
students. As a result, Rob briefly left his inner-city college job to teach in a wealthy |
- White neighborhood. Almost immecliately, Rob realizecl that his real passion in life was
in teaching mathematics to Black students. So to protect his vision, Rob left the White
suburban environment fo:teach atan all maie, predominately African American high
school. |
Rob feels both,protecﬁon and risk from being identified as “sometimes Black,

sometimes Indian, sometimes, Hiépanic, and sometimes just Other.” On the protecﬁve

side, Rob feels that at a subconscious level he may have been able to navigate “White
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spaces” morve eésily than b’gher Blacks becausé his father is White. Yet,‘ oh the risk side, -
because so ﬁlany people rrustake hi‘m for béing non-Black, they said thingé to him
demonstrating the true némfé of _thein racism and belief in racial stereotypes. Rob
expresses that race and ra"ci‘sm' are sc’)’e'ntren‘che.dv in the American psyche his ‘is
pessirrﬁstic about beihg a »Chang‘e agent againsf racist préctices. Yet, as a result of hearing
“what people really think about Blacks,” he has developed quite a sophisticated arsenal

that protects him from personally becoming incapacitated by the disease of racism.
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Cory’s Net Vulnerability

Cory’s protective’and risk factors initially paint a simple picture of a young Black
male who grew up w1th a lot of protective factors and lowrisk factors, butCory case -
turrled out to be abit:.ino'r_e com}alicated.‘Ce‘ry’ s protective factors were typically ones
tbat many resilience.reeearchers have iderltified:_encouraging parents, good schools,
early'mathematics experiences, etc. Soccer was a protective factor because being a male
soccer player helped _hirri te prove liirris‘eif‘fphysicallvy while mathematics was his rriental
stimulation. Cory identified yery few risks factors.

Wberi [ asked Cery 'aboﬁt his life, he eoiﬁsidered himself privileged. For Cory, his
sense of privilege was deyeioped in part, by environmental supborts (e. g middle SES,
at-home mathematics tutoring, private school educatioh) and in.part by his own
'1deolog1es of 1gnor1ng raC1sm thereby eradicatmg him from the responsibility of dealing
with race and his own rac1ahzed experiences Pr1v11ege actually protected Cory form
having to cope with the Challenges that say, a student like Wisdom faced. Therefore, ‘the
downside of privilege maybe his lirnited ability to deal with future Challenges, if his
privilege was altered in any vyay. In Cory’s case, this may have created a future risk of
being able to Cobe w1th challengee that priVilege Canriot address. |

Cory’s schooling experiences made it uncomplicated for him to surround himself
aro’und White, middle class rriales. The schools Cery attended and the tracks he tested
into, along with his vl'vligh r‘nat]:iematics achievement meant that in this racist society, by
default, there wouldvnotbe an abundance of opportunities to associate with other Black -
stude_nts. However, Cory does appear to outwardly reject Qpborturu'ties to have

relationships with Black students; for example he mentors the one or two Black students

a year that enroll in his upper level mathematics classes. Cory may not gravitate toward
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White middle class males because most of his life this is the only group he has ever
associated with.
What complicates Cory’s protective/risk factor chart is that he did not consider race
a factor in his life and ascribed to the ideology of being colorblind, these notions help
v him fo achieve his goals. The philosophy of colorblindness, as understood by some, is
some people view being Black is similar to having a disability; it is‘ something to be

overlooked and ignored, like the stump of a severed limb or an awkward lisp. A more
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literal definition of colorblihdne__ss is the removal of all cultural and historicél'cohtextvs‘ :
from matters of importance which allows Whites to write their oWh racial prejudice out
of history (Bonilla-Silva, 2003) Cory had bought mto the social farce of coiorbﬁndness |
and may have distractevd him from equating colorblindness as a eubherﬁism for blind to
the issues faced by Pe_oplé Of ,Corl.or. Cory’s colorbhndness kept him from attempting té
struggle for a more demoqraﬁc social society where.?ace disappéars as a fundamental
category for the dis&ibuﬁbn of power, material, and educational reséurcesQ '

The conéeptual shortcoming of this perspective “feeds into stereotypes and
unfounded belief systems.” For the three students in this case study , all shdwed at least
ju‘st as many protective factérs as risks factors, showmg' a healthy balance between thé |
supports and Challénges that thése students fécé. Wisdom, Rob, and Cory,v dici hot accept
the “disparity” or “risk” label, despite the attempts by the dorﬁinant class to socialize
them into accepting a riskaba‘sed fate. Furthermore, Wisdom and Rob understood the
often unacknowledged privileges enjoyed by Whites and some groups of Asian students
in mathematics and engineeriné and recognized their owri resilience in uhderstanding
ahd developing strategie;‘tcl) stay-successful. As mathematics educators aﬁd the larger
mathematics community continues to push teachers into understanding and better
appreciating the experiences of Black students, we should not ignore the ability of the
students themselves to emancipate themselves from the normality of lower expectations

and to perform resiliently.
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Rob’s Life story

I have never been taught math by one single Black teacher. Now, that's sad.

-Rob.

W_heh I fifst met Rob during our initial interview, he was a PhD candidate in applied
mathema’c_ics. By his second interview, he had received his PhD and had been offered a |
job as an assistant professor at a predominately African Aineﬁcan urban university. His
achievement was parﬁcularly notéworthy because it made‘ him one of only
approximately 7 Black Ameficans to receive a P};D in applied matﬁematics in 2007.
During the 2004-5 academic year;, of the 1,116 doctdrates awarded by U.S. mathematics
departments, 434 of them (39 percent) went fo Us. Citizené; th‘e majority of doctorates
were awarded to foreignnatior.lalsfi(l\/[rooney & Neélakantan, 2006). Of the 434 American
‘recipients, 380 were White, one wés Amefican Indizin, ‘2‘1 were Asian, 14 werev Black, 12
were Hispanic, and 3 were Native Hawaﬁan or Pacific Islander. Seven of the/fou'rtveen
Black students were citizens of African nations and th‘e us,; and most had received their

 precollegiate eduéaﬁ:on in Africa (Mooney & Neelakantan, 2006)‘. This stark illustration

-~ of ’;he separate aﬁd grossly uneciual levels of mafhematics achievement—based in part

on racial disparities —makes Rob’s sthy,;t}lat much more pbwerful as an example of

resilience and confimied séif-deterrrﬁnation (Franklin, 1992) (See Figures 6.6 and 67) ’
Rob’s mother raised her two sons on a single income, enduring economic hardships

not uncommon in many urban, Black’hou_sehobldvs. Interestingly, Rob’s neighborhood

was ;tonsidered the most efhnicélly aivérse in the United States at that time of his

childhood, due to the presence of students who attended a prestigious university within
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his community. The lives of Rob’s mostly high-SES White neighbors arildb friends
presented a stark contrast to his statﬁs as a lower SES child, and this history only
>magn‘ifies further the significance of his éurrent achievements. In spite of his childhood
circumstances, Rob benefited from an inner confidence instilled in him by his mother;

: ahd,by age forfy hadvacquired a breadth of mathematics teaching and learning

V experienées. He has taught at several private and public city high schools and’ summer
engineering mentoriﬁg programs at urban university campuses and has also held faculty

positions at both the community-college and university levels.

‘Rob’s Early Years

Rob’s mother (Céndace), whom he describes as “well-educated and pro-Black,” laid
a strong foundation for_.the educational aChiévement of her children. Candance
sacrificed expensive clothes and toys for “books, books, and more books”: a no-frills
plan for the success she single—nﬁndédly pursued on behalf of her sons; and she was
undeterred by her status as a single mother and the family’s standing as a part of the
lower middle class. Rob recalls that his mother’s dream was to “have kids and get them
to be as middle class as possible”:

My mother laid down the law —was very strict. My parents were divorced, and

my mom let me know from day one that we were poor and the only thing that

we had going for us —I'm sorry —was our smarts and that we better get smart

fast. My mom was all about education. I don’t mean that in the same way that

other parents say they are about education but they don’t spend any money on

..My mom said no to everything but books. So I was wearing raggedy-ass
clothes but had lots of books. P: [00:28:22.21]

Rob credits his mother with providing “enormous support for [his] intellectual
needs”; and he in turn wanted only to make his mom happy and proud of his academic

accomplishments. As a result of his mom’s insistence on academic excellence, Rob
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achieved in a proof-driven ;vay, throughout his school caféér,' and although his mother
has since passed away, Rob continues to be drivbenv by her‘ekvpectaﬁons.

All too often the single Black mom and the extended Black community are
considered culpfits in the underachievement of Black"stu‘dentfs and are assumed tob have
little interest in their children’s educatioﬁ, especially if ‘they are not invd%zed in
traditional school activities: Rob’ s‘ experience counters this portrayal ‘by defndnstrating
how Black single mothers can indeed have positive effects on their children’s academié
achievement (Savnders‘, 1997). Although Rob’s mom laid the gfé)undwork for his succ_:ess :
through her high standardsvband commitment to his éducation, it was Rob learns and
a;:hieves, not only for pride and self-gratification but aiso for the love of learning and a
desire to know more about the world.

Rob considered his elementary and high school education to be very privileged
because of the schools; close proximity to a large, prestigioﬁs university, which I will call
University of First Class. University of First Class was housed in a neighborhood that
boasted progressive educational values, but despite Rob’s racially integfatéd
neighborhood affording him opportunities for educational ad{rancement, it also

magnified his family’s lower middle class status along with their race.

Rob Interprets Mathematics as a Racialized Form of Experience
Although many of Rbb’s ‘eilémehtaryv and high school teachers encouraged his
interests and mathematics learning, his memories of vpovsiti\vle teachers are overshadowed

by those of his racist seventh-grade mathematics teacher, Mrs. Score:

Okay, growing up privileged in the book department, I had lots of books.
In particular I had Russian series books on physics. And I [took]-this book
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[to] School, and Mrs Score"écéused me of Stealihg it. And 1 wés juét like, -
“What? My cousin gave this to me,” which was the case... And, yeah,
was like, “Oh, my God. You can’t possibly imagine that a Black kid

-~ would have this bpok or brown kid.” 2P:[01:03:39.16]

- The 'p.ersistent. threat of Eeing"deV;llued on the basis of his racial category by Mrs.
Score and those of her ilk proveci to be psyéhélogically damaging for Robﬁ(Cro'cker,
Major & Steele, 1998; Tajf_el_éz Turher, 1986). Yet, instead of abandoning his ambitions, |
Rob was able to use these. ra‘cialidevaluativoﬁs' and stereotypes as extra motivation to
excel.

Rob’s experiences in Mrs. Score’s fnathemaﬁcs class at the age of twelve—
particularly a painful and revelatory. episode as part of an in-class mathematics
competition called Equations —crystallized for him that mathematics would always be a
fundamental part of his life. The game’s set-up, while simple‘ enough — groups of
students, seated together at tables, solving mathematics problems —was bripe with
opportunity for Mrs. Score to make plain her own biases, and she did not disappoint.
Mrs. Score designated Which students sat at eéch of fhe tables mimbered 1 through 5
(Table 1 being labeled the smartest groﬁp and Table 5, the least smart) based on her
perception of her students” mathematical intellect. Not'a single Black student sat at Table
1 even though the class was over 50 percent Black. Instead, that prime position was
occﬁpied by two White, male students and ohe Korean student, as selected by Mrs.
Score. Rob was placed at Table 2, a true sign of diérespect in his eyes, beéauée the two
White students were “totally overrated.” And the stakes were high: the tbp two téams

from Mrs. Score’s mathematics class would go on to participate in a regional

Midwestern mathematics competition.
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All these years later, Rob relishes telling the tale of how he manipulated the White
students in the mathematics competition by exploiting their perception that his
Blackness made him mathematically inferior: he transformed his competitors’
preconceived notions of Blacks and mathematics into a leg up for himself.

I didn’t lose one single game. The whole night I understood two things: one, that

I was smarter than these kids cause I've been reading the algebra books by

- myself; two, I understood that they would assume that [ was stupid. And so I
just played dumb. Basically the whole day I overpowered them with the math
meaning. And then they [Rob’s competitors] would come over and say, “Judge, -
you know, we don’t know how to do that.” And they [the judges] would be like,

“Don’t feel bad. He [Rob has been] doing that all night long right.” Or three, I

would just play stupid and then let them go ahead and build a stupid solution

and then go, you know, “You all shouldn’t have disrespected a brother thinkin’ I

didn’t know that.” It was like, well, they’re fools and thought I was stup1d too
bad for them. P: [00:11:47.26] :

It is obvious that( from his mathematical abilities alone, Rob would have beaten his
competition handily; yet the vstryatvegy’ of using racial stereotypes to bevs’t his classmates —
even to the point of acting as though he did not undefstand a concept in order to dupe
his competitors into believing he was fnathematically inferior —added an extra se’ris"e of
justice and made his victory that much sweeter. Although the stihg of Mrs. Score’s
racism is stiﬂ freéh in Rob’s mind, he aCknowledges that thi; was a poWerful impetus in
his decision to pursue mathematics as a career. Rob recognized and exploited the facial
stereotypes to his advaﬁtége but not Without disgust over the stereotypes being so
influential that he was able to get away with “acting dumb” as a technique to win the
rhathematics competition against seven different mathematiés teams. Although Rob is
now forty years old and one of approximately sevén black American mathematics PhDs
to graduate in 2006-2007, the fact that he could so successfully use the racial stereotype

to win “still sticks in my craw.”
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Moreover, this period generated in Rob a “proving-them-wrong” agency that
allowed him to succéed in the face of stereotypes that devalue the intelligence of Black
students engaged in mathematics learning and participation:

- Two things came out: one, I was a boy, so [ was competitive; and two,

understood the racial dynamic. [ actually became very aware from an early age

that math was an intimidating subject and that I better get good at it because if

you're good at math, people will assume you're smart. And that’s all I wanted to

be: be assumed as smart. And I also understood that I was from a group that

really wasn't representing in that department. So, you know, by the way, I can

dance; I was tremendously fast, huge leg- muscles, you know.-So I'm down with

being Black; I like all that stuff, okay? But I was really determined to prove my

intellectual value P: [00:11: 47 26]

Rob does not hesitate to situate studying and teaching mathematics within the larger
context of being Black (Martin,'2006a). Rather, he readily acknowledges that the peculiar
and sometimes troubling nature of his mathematical experiénces is predicated on the
fact that he is Black and that society attaches a negative stigma to Blécks performing in
mathematics. Of all the subjects comprising the school curriculum, mathematics is one
that is consistently identified as representing the height of academic work: requiring the
most intelligence, having the most hierarchical knowledge structure, and being most
useful for distinguishing those who are deemed intelléctdally gifted from those who are
not (Ernest, 1991). Rob suggests that stereotypes about Black educational achievement
are embedded within a culture that defines his group’s status and identity, against his
will:

So in American culture, the whole culture sends a signal that Black pébple can't

do math, and the school system is structured in a way that if you're a little black.

kid, the teachers who tend to care about you, I'll say the first seventeen years of

your life, are not always so great. So this is, of course, the problem.

2P:[00:12:49.25]

Rob not only understood this dynamic but also recognized the salience of racismin

mathematics early in his academic career, and through this perspective is able to offer a
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poignant and tough commentary on the racial ideology disseminated about Blacks and
mathematics.
Despite his deep immersion in his own particular academic situation, Rob is not

~ blind to the world outside mathématics; instead he recognizes that his ‘struggle for

mathématical'athievémenf, extends well beyond‘tihve school context (Marﬁn, 2006b). Rob

believes that Black students are marginalized from optimal mathematics learning
expériences precisely becauéé Biécks are often devalued in societal and educational
contexts.
Rob ig, by his own admi_s'sion,r”damn prbud” of himself and his many
.accomplishments in mathematics and, for the most part, always :has been. .
I grew up next to this Chinese family and [when] we were, like, kids and he [the
Chinese father] once said to me, “Yeah, you're arrogant; you Jacksons think
you're better than everybody,” and I was probably seven said, “That's cause we

are,” [laughing proudly], which just made the guy madder. 2 P:[01:08:56.08]

While Rob recognizes that some people view his obvious pride as arrogance, he is

I
4

loathe allowing their perceptions to infringe on his “right to brag.” Rob feels that it is not

only his right but his resp_driéibility toishow Ipédple, particularly teachers and his peers,
exactly how smart he is by p'rd\}ihg Iﬁs s'mar’méss th‘rough mathematical success.
Additionally, during his schooling Rob thrived on the éompetiti?e nature of
mathematics, which provi&ed a weil—fespected reward bvsystem, and enjoyed the positive
attention that being skilled ‘invmathematics afforded him. The affirming feedback and

the points-based reward system fueled Rob to continue his progression toward

i

mathematics excellence. Rob also believes that his néturally competitive nature (which |

he feels is intrinsic to boys) help‘ed simplify his moﬁves for learning mathematics: he

wanted to get the most points pdssible and stay in the lead in all mathematics
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competitions. Eventually, Rob’s singular resolve to win gave way to a love for the
beauty of mathematics, and he sought out the long-term investments it would take to be

successful in it.

Rob’s Racial Identity

The way in which this relatioﬁship between racial identity and mathematics and
engineering a‘Chievement was explored through the MIB], foéuses on the factors of racial
centrality, public and private racial regard. To recap, racial centrality refers to how
important race is to a person, and whether the individual thinks it is important being of
a certain race. Public regard looks at whether the individual thinks this country and its
population looks favorably on their race. Finally, the last factor, private regard, asks to
examine the importance of whether an individual feels good about being of a certain

race.

(MIBI: Range 1 to 7)

Centrality: 4.785
Private Regard: 5.333
Public Regard: 1.500

The results show that Rob has an above average centrality score, very low public
regard and but high private regard. One way to interpret his success is that the low
public rega?d means he has to work twice as hard and be “twice as smart” to succeed
against "Fhe obstacles he faces because of the perceptions associated with his race. Rob
challenged these obstacles with mathematics success. Rob strongly believes that society
disvalues Blacks. When asked about his centrality score Rob determined that is was not
higher because the value of pride he has for his family, which he coins as ”fafnily

identity:”
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I think ethnic pride is illogical. Black pride, Black shame. White pride, White
shame. ] was taught that [I] should only have pride for the individual stuff that 1
do. But I have personal and family pride for mathematics. 2 P:[00:16:17.27]

Although Rob had theorized on racism for practically the entire fir}st' interview, when
the idea of racial identity was introduced, Rob immediately exclaimed that it was a
personal issue—not one that researchers can theorize about and disseminate as truth. He
went on to argue that the notion of ethnic pride was irrational.

Rob describes himself as an “NVB” which stands for not visibly Black. His mother is
Haitian, and his father is White; and people often identify him as a “dark-skinned Indian
or Latino depending on what part of town I'm at.” During his early years, Rob derived
solace from a set of racially diverse friendships, gravitating toward individuals whom
he described as “unique and original.” Although most of his friends are now Black, he
cultivates his friendships by tuning into a sense of belonging. Growing up inan
ethnically diverse neighborhood and choosing friends who were self-defined made him
feel secure in his own individuality:

I mean, most of my friends were Black, and I wasn’t even thinking about, I

didn’t even realize it. But the leader was actually a White guy that thought he

was Black, okay? My little social group was a bunch of Black kids led by this guy

who we would all call a Wigger [White nigger]. He was our leader, but actually

we all went to his house because he had the big, old, giant house. You know the

ironic thing is that he’s old-school White money, but somewhere, some wire got

crossed. I sound much Whiter than he does, and back then‘ Iused to [think] to
myself, “Okay, we're by ourselves; you can act White now,” but that’s who he is.

So, in fact, no, I didn't feel any need to hide my Blackness. This White boy was

Blacker than me. 2P: [OO 51:03.02]

The leader of the nggers was White in ethmc1ty but in Rob’s view his soul was
Black; thus Rob could relate to him and feel comfortable in expressing his own

Blackness. Rob’s speech mimicked the speech patterns of mainstream culture, and he

recognized that he benefited from being able to “talk like that.”
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While Rob readily identifies himself as Black, he also understands that being
partially of White parentage has proﬁ)ided him more leverage than most of his Black
peers born to two parents bf African American ethnicity:

I actually did not realize until I was much older that maybe I am able tolearn -

from these White guys ‘cause my dad is White and at a subconscious level this

guy is not threatening me unless of course he’s obviously a bigot. Subconsciously

I may have an advantage and it took me a long time to realize there goes another .

niche. Number one, I'm a stealth Negro, you know what I'm saying? People -

don’t think I'm Black, right? My whole life is “No, you’re not Black.” If they're

Black or if they’re White, it’s like, “You're not really Black, right?” P: [00:32:07.24]

Being “not visibly Black” cohvéyed certain advantages to Rob because some of the
perceptions or stereotypes that are readily attached to “Black-looking people” were not
immediately or naturally attach‘_ebd to him. When teachers or peers d1d diséov_er that Rob
was indeed Black, they for the most part still treated him like an anomaly: “You don’t
really act Black or look Black.” While Rob still encountered all sorts of racism (coveft;
overt, everyday, etc.) as a “non-Black Black man,” yet it was often directed toward his
racial group without the perpetuators knowledge that they talking to a Black man.
Instead of internalizing and being debilitated by these racial experiences, he actually

developed a greater sense of urgency to teach Black youth and a sense of the importance

of learning mathematics as a way to prove one’s equality.

. Rbbf s College Experiences
While Rob’s early experiences with mathematics' had sparkvedv and fueled in hlm a
high degree of confidence, his attendance at the Sciencé Institute of Technology (Science
Tech) ushered in a jarring and unexpecvtedv.périod of self-doﬁbt. Althngh.he never
denied his “super powers” in mathematics; he decided té méjor m physics and was

“forced” to enroll in some required non-mathematics and science classes. During his
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interview, Rob admitted to being lazy in most of these classes; and as his grades
suffered, his self-esteem slipped, too, causing him to d'oubt himself and question his
admission to Science Tech: was he simply an “affirmative action case”? Rob described
this as the only time in his adult life that he seriously doubted his educational and
intellectual abilities:

[At the time ] thought] I probably got in because of affirmative action. I had

fantastic scores in math; I took math at the University of First Class when I was

‘in high school. I mean, I'm not kidding, you know. That's how good I was at

math. That's all I do. And yet I was pretty lazy at everything else and not

particularly prepared. So that was the first time I doubted myself. And I began to
realize, “Well, I didn’t get in here because I was smart.” And of course I did. Of
course. P: [00:38:01.18]

Rob—like just about every other student in this study — described bouts of self-doubt
which stemmed from his suspicion that affirmative action policies had provided him
with a “handout” (Blanéhett, Mumford, & Beachum, 2005). The negative connotations
associated with affirmative action created a pattern of negative racial attitudes that Rob
started to internalize:

I dropped out of Science Tech. [ was a smart boy, but I felt out of place. And I

wasn't prepared in anything other than mathematics. [ mean, my math scores -

were off the hook, and,  mean, clearly I was a talented young man. This is first
time I doubted myself. And I really thought that I got in because of affirmation
action. This experience of self-doubt revolved around race. And I said to myself,

“This is very depressing.” P: [00 03:25.05] '

Rob’s mathematics self-esteem remained intact, but in order to preserve his racial
self-esteem, he dropped out of Science Tech and moved back to the safe haven of his
childhood neighborhood, taking an entire yeaf off school and, as he described it,

“wander[ing] around.” He has no regrets about leaving Science Tech, however, because

that year was critical to rebuilding his racial self-esteem. Rob eventually received three
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) master"s degrees —one 1n mathémaﬁcs, one in computer science, and the other in
teaching mathematics —as well as hlS PhD in applied mathemaﬁcs.

The particﬁlar Constr:air}ts:u,m;que :to .Black Iélalé'youth’— distinct even from those
affecting Black women-—"a‘re 'also Qf ‘-crit‘i"c‘al importaﬁée to Rob. He feels that the
differential:t»reatment tha:ft.:Blja:Ck males expefienéé.qften leaves them resentful of White
institutions where succesg 1s :prevdicvate‘d on a.ssi;hilaﬁOn practices. Negative experientes
in these contexts can éoﬁtribute th"many Black malésyviewing school as a hostile
environment and feelirlg frustrated in 'theif achenﬁé efforts regardless of whether they
disengage or achieve in‘fs‘chool.j Accordihg to Rob, teachers’ fear and prejudice limits the
potential for Black maleﬁ to get the edﬁcétional assistance they need to succeed in the
Ciassroom: “The teacher Can’t tééch somebédj; fshe'is afraid of.” Rob explained that
instead of receiving mstruc’aon énd an academic education, these young Black men are
more likely to face detenﬁon and other sanctions for transgressing or being percei\}ed as

transgressing school norms.

: Developinent of Rob’s Social .Identiiy

Rdb understood the :v‘ery reai éndvavcute pressure many féce to define themselves
through what they can buy; he'eg}eh admitted:to briefly going through that phase
himself, shortly after sta‘r'tivng’ hlS first “real” jdb. Now, h"oWevver, rather than basing his
self—concepf on material possés‘s‘:rions, Rob defines himself by his own personal criteria, -
developed in part as a result of his mother’s princip’le‘s and influence. Rob puts his
money and personal aséet's toward intellectual development and not “stuff that makes
people feel good about n(:)tbknom“rving and not doing,” thereby rejecting the notion that

what he can buy makes him who he is.
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Rob dismisses the notion that being Afrocentric (ciefined in the literature as a means
of puttingb Africa at the center of one's being, the total use of method to affec‘t
psychological, political, social, Cuiturél, and economic change (Asante, 1991)) the means
buying a select group of highly Visii)le items, advertised by those who define what it
means to be Afrocentric. For Rob, cowrie shells,v mud cloth, and a HBCU University |
sweatshirt do nét an Afrocentric identity or Worldview make. Calling oneself “Blacker”
and “better” than the next person who does ﬁot have these accoutrements portrays a
false sense of being Blac'k:‘

We are all essentially taught to define ourselves by what we consume, right? The

culture first defines who you are and tells you to buy this. So when most people,

when most people think I'm going to embrace Afrocentric values, they are
unfortunately not thinking about reading certain books. 2 P:[00:04:11.24]

Although Rob dismissed the idea that overt displays of Afroééntri;:ity areavalid a
way of “proving your Blackness,” he Seemed conflicted ébout how his culture has been
defined. Rob vehemently insisted that Whites believe that the role of their culture is to
provide thé “cultural fubric” for all peofﬂe —especially African Americans. Asv a result
Whites maintain entiﬂement for niqst‘ social opportunities and rewards of privilege, such
as quality educational institutions and cushy jobs, and a disproportiohéte opportunity to

| accumulate wealth. .

A consequence of Rob’s extehsivie struggles wiﬁh certain aspécts of béjﬁg a Blaqk
mathematics student is that he ilaé Become particulariy _aciept at employing humor and
satire to reject racism and guard agaiﬁst racial stereotypes: -

. Stereotypres., they’re a real time-saver. And you know?v the Onion [satirical

magazine] goes through the humor gets to some truth, that’s probably why we

are all stereotype. And when people say, “I'm not racist,” or “I don’t stereotype,”

they're either stupid or full of shit— of course they do. The problem is some

people’s stereotyping algorithms are extremely unsophisticated, which is to say:
they look at me and, “He’s Indian; he’s fine.” And then they look at someone
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who's Black or lookin’ at me and, “Whoa—he’s a threat, okay?” You know, the
brother may have a PhD from University of First Class And you will hear stories
-about [how] Black students at University of First Class always felt like they were
mistrusted, you know; they would walk past a car — [the car lock goes] click—
- you know, that kind of thing. P:[{00:53:17.28] S
Rob’s wit serves as a vehicle for the assertion of a positive yet realistic racial identity.
Being ex'tremely‘ well-read, he can easily incorporate humorous, racialized perspectives
- from a variety of sources —media, educators, sociologists, psychologists, and their
critics —to make light of the dynamics of race. And his humor can be traced to a broader

phenomenon: Black speakers and comics celebrating their identity by telling jokes in

which race and racism are highlighted (Fulton, 2004).

Rob’s Future Aspimtiohs

Rob’s desire to increase the mathematical literacy of African Americans is a major
driving force behind his aspirations for the future. Years spent teaching at a number of
educational institutions have served as both a source of personal strength and a perch
from which to witness how_raCiSm works to deprive Black and brown stiidents of
educational equity. Rob believes that his greateét good as a teacher is to teach and
: inspire Black students to become mathemaﬁcians. His dream-one he had almost given
up on—is to create a winning-éll-Blaék math team. He makes no apologies for this:

Being good in mathematics is like a— being an athlete, an Olympic athlete. You

have to train. But you can’t train without good trainers. And even the best swim

coach can’t teach his students how to swim without access to a pool. My goal

was to create an all-Black math team. That's all it was. Just like [the one] [ had —

minus the White kids. And it wasn’t because I'm anti-White. P: [00:32:07.24]

| Although he has taught at very prestigious suburban schools, Rob found they were

missing one important element that drivés his teaching pedagogy: Black students. His

excitement and zest for teaching does not come from the pay or the decent hours, but
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from the sense of responsibility he feels for edﬁcating undérserved Black youth. With
this as his motivation, Rob sought out mathematics téaching experienées that would |
have the greafest impact in educating Bléck youth. kRob, after teaching at various
instituﬁons, froma subﬁrbaﬁ, mostly‘White prestigioqs high school to a majority Black
com;hunity college he feels most inspired when he is feaching Iﬁathemaﬁcs to Black
youth: |

For an educator who wishes to kind of have a high-end math impact, I really
think they should teach in an all-Black institution, okay? And I hit upon this
solution as my initial solution, which was when I did my student teaching at [an
all-Black high school institution]. All Blacks —so none of that.“it’s a White thing;
it’s an Asian thing to do math”; and I was very happy with the results. And in
fact [before that particular teaching experience], I really wasn’t that excited about.
being a professor anymore; I was just getting this PhD just to get [it]. And it’s,
like, math, and I'm excited about math. But in the back of my mind, I'm always
just like, “The reverend says, ‘If not me, who? If not now, when?"” you know?
Someone’s got to do this, and I think I'm prepared to do it. P: [00:32:07.24]

Rob is so adamant about teaching mathematics to Black students because he knows
he can inspire a drastic shift in how these students picture success by introducing a’
perspective and an example that are radically different from what they are used to. He
believes that creating successful Black mathematics students requires exposure to
successful Black mathematics teachers like him who care about the education of Blé_ck
students:

So I'd hate to say it, sadly, but what you need is a visible success. A visible

success with a group of young Black students beating other students, preferably

not Black, you see what I'm saying? It's that simple, right? And it's not ‘cause I

don’t like the other students, it's just a means to.an end. In fact, most of my

career —I've been educating non-Black students most of my career, in spite of my

efforts to do the opposite ‘cause the reality is there are very few efforts to
mathematically educate Black students. 2P:[00:26:28.15]
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Rob chose to leave his high—s'élary teaching position at a predominately White high
school for a lower-'payin‘gi mathematics ‘teachin.g position at predominately Black, all
. male high school. Rob discusses his reasons for leaving the predominately white school:

This was actually a Very,goo.d school, I was actually making a Veryv good sélary'

~ and in fact, I even liked it. But I would of had to literally sublimate myself in

- order to be happy in the long run. There was a constant nagging thing that

"nope, what the fuck are you doing here?" But actually again, I liked it. Teaching

rich White kids who are trained to soak up whatever you tell them, it's easy and’

it's fun, okay? You know? Don’t kid yourself there. I knew, Ijust didn’t belong.

2P:[00:31:47.23] ‘ -

Although Rob experienced no overt threats against him, he did express an eerie
uncomfortableness associated with him béing placed in a mostly White environment.
The benefits of securing a coveted teaching position in this notable high school did not
outweigh the awkwardness of being the “only Black teacher in the school, besides the
gym teacher.”

- Rob recognized that his struggle for mathematics achievement extends well beyond
the school context (Martin, 2006a, 2006b). Yet he has rejected the notion of intellectual
inferiority based on race and believes that Black students are marginalized from optimal
mathematics learning experiences because they are often devalued in societal and
education contexts.

Rob also made the connections between mathematics as an area of study and the
larger issues of unequal economic, political, and cultural power. Rob is a racial realist
because he looks at racism both reéﬂistically and criticaﬂy (Bell, 1994). Rob’s experiences
speak frankly and boldly about racism, which makes his story of special value in

confronting racism, classism, and the unique experiences that Black men in America

endure.
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Wisdom’s Life Story |

At the time of oﬁ'r first interview, Wisdom was just Iﬁ().nths. shy of graduaﬁng' with
her mastef’s in bipéngineering‘ from Medium University. She wés also employed pért-'
time at a progressive youth program that was fouﬁde& on the inathemétics teachings of
the civil rights movement. Alktho.u‘gh‘ Wisdom was éuffering with a bad cold during our
first meeting, her warﬁ dispositibn and calm demeanor were immediately evident; and
due to her interest in pursuing a vPhD in mathematics education, she was just as
interested in talking to me as I was in talking to her. Despite being relatively young
(twenty-seven), she was very knowledgeable about the social, educational, and v
economic cbncerns facing youth of color.

Wisdom's story, like those of 50 mény other successful Black mathematics students,
is one of resilience against life and eduéationai obstacles. Wisciom and her five siblings
were raised by their mother in a 'MidWesterh city where over 80 percent of families live
below the federal poyertvy’vline. Although her family experienced sigrﬁfiéant difficulty, -
Wisdom foundﬁa wealth’ ofvauvlf‘il‘lyment n their_k')ve,"support, and strength. In contrast to
the standard perceptions of the hardships associated with an upbringing like hers,
Wisdom's journey demohstrates the prot,ectivé factors associated with being raised in an
extremély poor, predominately Black city — tha‘t is, the “good in the "hood”: she
managed to escape .the blatant forms of racism she might have endured without the

shelter that being surrounded by her own offered (See Figure 6.8 and 6.9).
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| : | Wis_dom'isv Childhood Experiences

Wisdom gfew up in an : g all‘—bBlack comrﬁuﬁifsf (except for the gas stations’ and
convenient stores’ OWners)”‘ that she describes-as a “Blackout.” The city was once héfne
to one the largest co:ricgeh..trations' of indusfrial pr}od’uction in the Um’ted States; howéver,
most of the companiéé that formed the n‘u'c‘lel‘is of this ‘iﬁdustry,deserted‘the city long
a‘éo. Desqiptions ofIFWis‘dom’s cbmmﬁhity portray the bleakﬁess of the landécape'in ho
uncertain terms, refe}'ririg:. té “”unempFIOYed blue-collar workers living in the midst of
polluted skies, garbagé dumps and violent ghettos." (Dorson, 1981, pg. 235) Yet for
Wisdom, living in the projééts ‘of this city had 1ts advantages. Although her e>ar1y"
childhood was riddied with econqﬁﬁc despﬁair, during her K—12 years, Wisdom was
buffered from the overt errhs of récism that often plague Blacks who live in racially
mixed or predomjnétely White neig'hborho‘ods. |

Wisdom's mother fouﬁa work cleaiﬁng a “White lédy’s house” during rhost of
Wisdom's childhood( gnd Wisdom has haféh memories of financial struggle. As‘ aresult
of the evils thay”c finvaﬁc:ial pbvérty often brihgs (for example, house robberies, early
exposure to drug—adciic’c.ed pe'ople, and séxual éarl’)use.v), Wisdom developed early feelings
of anXiety and fears of bemg ill-treated. Wisdorﬁ’s family was “constantly moving”
within the city limitvs,"butv they nelver reiocated into neighborhoods where her mother
could say, “Oh, great, jurstvgo outside and play.”

I can remember, like; being awoken in the middle éf the night and justvsome

random crackhead banging on the door, like, trying to come in, you know? We

were always getting robbed. [ can remember living in a house where the

basement—you could see all the way down from the top.floor into the basement

“cause there was a huge hole in the floor. P: [00:35:41.18]

Wisdom’s mother spent most of her life working several jobs at a time trying to -

provide a better life for herself and her five children; Wisdom calls her the “strongest
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person I know in the whole wide woﬂd.” Her mother’s perseverance in working to
supporf her family was a constant and clear lesson in living for Wisdom: strive

constantly tovachvieve sémethi"ng“bett_er. Wisdom credits her mother for vteaching her how
to negotiate‘ some of life’s challenges through an understanding that family is the biggest -
sourcé of sﬁpport one can have. |

The entire maternal éide of Wisdorh’s family liv;ed within a three-mile radius of »her,‘
and she describes her family as “close-knit and emotionally strong.” During Wiédom’s
childhood, her grandmother’s home was the one house that remained constant and
served not only as the place for all family gatherings but also as a source of strength and
endurance. Wisdom's older brother was an engineering major, so early in her
educational career she benefitedvfrom having encouragement to pursue engineering and
an 0ut—6f¥schéol support systeni. Wisdom said what she benefited most was from
knowing exactly what éngineering was and it's many possibilitiés. With her brother’s
informal teachings, engineering become less abstract, more real, and more tangible in
her life and her academic goals.

While Wisdom's family Was a cbnstant source of streng{:h and encouragement fo her,
their constant relocation due to her mother’s uns_fable employment situation was a
particularly difficult aspect of her childhood. She attended six different schools during
her elementary years; so until the sixth‘grade Wisdom was always “the new kid in class”
and she discovered that “fighting the new gifl;’ V‘vas'a disturbingly common recess
pastime. Wisdom remem’beré second and third grades as the best time for her ciuring her
elementary years because she attended the same school continuously, the longest time
she was in one school. Despite tﬁe difficulty, the turmoil in Wisdom’s life did not appear

to negatively impact her educational outcomes. Wisdom found that she was “naturally
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good” at school; it was the non-academic aspects of school and life that caused her the
most grief:
The first major challenge and learnmg how to just stand up [for myself] and |
- didn’t even stand up to my first bully until I was in the seventh grade. The other
challenge was building my own confidence and my own self-image. People don’t
like the project kids in school; and the project kids are always dirty and this or =
that and having to deal with a lot of those challenges, like, just within myself to
be, like, to really see myself...as beautiful and intelligent and things like that.
And so, and then, as far as physical challenges, like, just the idea of being -
comfortable with —just around people —’cause over the years there were a lot of
different things that happened to me in my life in addition to bemg afrald of
society and being a part of soc1ety P: [00:31:29.16]
The hardships of WlSdOIl’l s early Chlldhood years took a heavy emotional toll, and
for years she unsuccessfully attempted to erase these expenences by blockmg out
painful memories. Since college, Wisdom has come to realize that only through

remembering and slowly healing from these tragedies will she ultimately become

stronger.

Wisdom's Racial Identit'y’

Wisdom possesses a high degree of racial pride, consciousness, and awareness, as
indicated through her iﬁterview statements and the results of her MIBL. Wisdom
possessed a strong sense of pride in her identity as a Black person. Race-specific private
regard tyf)icélly has a moderate to strong positive correlation with psycholbgical health
- (Sellers et al., 2003). As Wisdorﬁ_ and I discussed the MIBI and her personal results, she

felt that her 7.00 out of 7.00 ‘sccv‘)re,for private regard allowed her greater self—ésteem,
superior psychological héalth and stréng self—éfficacy. W_isdom further‘ suggested that
‘her racial pride is also tied té being résilient againét’ racial discfimination, particularly

those racialized incidents she experienced with other Black college students.
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(MIBL: Range 1 to 7)

_ Centrality ' 6.375

« Private Regard : 7.000 -

. Public Regard . 2.333

Wisdom's low publié regard score indicates that she is aware of the devalued status

“her group endures aﬁd this actur;llly helpé hef cope with experiences Qf discriminaﬁon.
Wisdom realizes the low expectations t1.1atv many teachers, studepts, employers, and
society as whole, and the anticipated exp_éctatipns of 'rvejection‘actually serQe_ as ;1
protective factor against her psyche. Wisdom has; learned to expect racial stereotypes
and copes at first by attempting to prove the stereotypes wrong ahd eventually deéided
not to care “too much” about what other thought of intellectual competencies. Yet, the
expectation of racial discfinﬁnation d;)eé comé with aﬁxiety and psychological distress
er Wisdom. She feels like a walkh{g poster-child for pefceived inferiority élthough she
had satisfied all the typicéi conditions of académic sﬁcéess. Althbugh she does not
necéssarily internalize the negaﬁve Pe%éei:)tions tha"g othérs hold for her réce she does
experience internal distress.

Wisdom's racial centraiify - the extent to which she normatively defines herself in
terms of race - wés a 6.375, the highest score of all the twenty-three students. Wisdom
proudly invokes her Ce‘ﬁtrality in her style of dress, natural hair style, club afﬁliations
and social activities. ‘Being. Black is fundamental in how‘vshe views the world and in
determining her future goalé. The MiBI confirmed Wisdom’s descriptions of her Black
pride and unconditional love for the Afr'ice_m American comm'unity. Wisdom has also

developed very peréohal notions regarding the potential for social change and has
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gained a greater sense of her power to control her own destin}f and i?mpact the destinies
of her racial group:

And they're [her younger cousins] always call[ing] me a “Black activist,” which, I

mean, I can’t help it. [ figure if I'm gonna do something, and I like to help people,

and it should be Black people. And not that other people are less important at -

this particular point in time, but Black people aré the ones [in] need of help; so

now if the paradigm changes, and Black people are all good, and, you know,

we're doing all well, then maybe I'll focus my attention on someone else and

other people. But until then I'm gonna be fighting for Black people.

Wisdom's future plans are directly related to the interplay between the centrality to |
her race and the love she has for herself as a Black person (private regard) with the
realities of the racism and racial discrimination Black people endure (public regard). Her
keen awareness of structural constraints that exist for :aspiring Black mathematics
students comes from her own experience and the continued struggle she witnesses in
teaching mathematics to Black and Latino youth. Shek plans to enroll in a mathematics
education doctoral vprogrﬂamvand become a mathematics education professor to challenge
the ways in which Blacks are taught mathematics as well as the norms and expectations
of schoOlihg, which privﬂége White and individual identities over Blackrand collective

identities. Her level of Black self-consciousness empowers Wisdom to believe she can

affect the academic and mathematics self-efficacy beliefs of Black students.

Wisdorh’s College Experieﬁces ”

College offered Wis'do‘m{a Vhb;t of new racialized experiencés both inside and outside
the classroom. During her,higﬁ'school years, aiong with being,raised‘ ma predo’nﬁnately
Black setting, Wisdom héd incérpoféted Black-centered princil:ﬂesmtoj her lifestyle; she-

was already a mentor a_rvldf ,rélg rﬁpd_el for Black youth and incrrearsve‘d' ykrllole}edge of her -

culture by reading books from “all over the African Diaspora.” During her first few
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~ months at ethnically and racially diverse Medium University, meeting and cbn_necting
with people outside of her race were surprising delights. However, Wisdém soon
realized the campus’s racial diversity went hand in hand with racialyisoklation; Although
there were manykethnic cultur»evs represented at Medium, stgdents from the same racial
groups mostly stuck together and rarely interacted with students from otherracial
backgrounds. Wisdom’s iﬁteractions with African students, whose very éountries she
had studied as a source of racial f)ride in high school, left her additioﬁally dismayed. She
desﬁaired at expériencing Black—onjBléck,prejudice from college students of African
despent, some of whom had grown ub in countries other than the United States. All of
this left Wisdom “not feelin’ gébd” about herself.

Despite the fact that Wisdom has é pro-Black racial identity, she experienced great

despair over the notion that some black students did not like their own skin:

The one thing that was eye-opening when I came to Medium was I had never
been, like, around Black people who didn’t like Black people. Black people who
were like, “I don’t mess with black people like that.” And, you know, I think that
was, that for me was like, “Wow! These [Black] people were like, ‘I don’t hang

“out with black people; I don’t date black people; I don’t do anything that have to
do with Black people.” I was like coming from [predominately black city] where .
it’s just Black people. And it was like . . . and it started to really take a toll on me.
So I'took a step back, and I observed for a minute, and then I started, like,
reentering the black community. But for a minute I couldn’t handle it. -
P:[00:14:47.00] ' ‘

Wisdom never thought éf using her dislike of a few Black people in her home
neighborhoéd as a reason to denbunce hef‘enﬁre race. Initially Wiédom, truly troubled
by these students’ ideologi’esaﬁdex_’plah'ations of Black students whé avbided most
Black peOplé,:diSSOCiated from all extra-curricula acﬁviﬁeé on campus. After a few
weéks of reflection, Wisdom iminer’sed ‘hefSelf in the prO—Black’part of the Black

community at Medium. Black poetry sets and the Black Student Union became safe
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havens and were in Wisdom's words a “saving grace.” Six of the students in this study
discovered that a few Black students appeared to accept certain stereotypes about Blacks
and as a result “did whatever it took” to distance themselves from those perceptions. -
Wisdom found herself less prepared than her peers at Medium University. Although
she graduated at the top of her high school class in her hometown, Wisdom was placed
in the lowest mathematics class at Medium- a class usually reserved for students who
are assessed as needing remedial training in mathematics. Her placement in the lowest
~ mathematics class at Medium did not deter Wisdom from pursuing her engineering
degree:

- It's tough because when I first came to Medium one thing I realized was how ill |
prepared I was. Even though I was like at the top you know back in [my
hometown] in my school there was when I came to Medium, [ was at the bottom.

[ was starting in like the lowest math class and even though in high school I was
‘like ‘highest math class you can take and that like that whole issue like how well
different people in different school systems are prepared to college or the real
world it can be very very physical. I wasn’t until my third year that Iwasin
honors math classes. I was in the honors college and honors math and honors
-physics and all these upper level classes. I would come into these classes and I
would literally be like the only black female there and it was I think there was
one other African American male and one of my math classes. P: [00:23:10.19]

_ Wisdom ur’lwave‘ringv persistence allowed her to obtain her BS in biomedical
engineering in four years, de'sp'ivte a high school math curriculum that caused her to be
im'ﬁally underprepared.

Wisdom's involvemen-t in Black student organizations helped to generate a sense of
purpose, affiliation, and meaning. For educational grounding, she found solace in
performing experiments in the science and engineering labs and in working beside her

professors and peers, which provided the added benefit of building confidence in her

engineering pursuits.
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I_/Vi'sdbm’s Racialized Mdtheinaticé Experiences‘ :

| Being placed in the lowest level mathematics class available at Medium shocked
Wisdom ﬁq’to realizihg just‘ how ill-prepared she was m mathematics. Héving come frbm
the highest mathematics class in her high school, Wisdom téok‘iééue with the differences
in opportunities to leérn mathematics between the s‘cho'ols,in hér commimity and the
communities in which other Medium student’é had gr_owh up — discrepancies which are
often dependent on the economics generated by a schooi’s neighborhood. This became
“very, very physical” —’ihat is, exceedingly evident—to Wisdom as she progressed from
the lower-level mathematics classes, which contained mostly Black and Latino students,
to her higher-level ma&émaﬁcs classes,v where she was frequently the ohly Black female
student. | |

In these advanced classes, Wisdom perceived a ”threaf in the aif” —that of being

labeled an “affirmative action student” —and r_éalized just how much of a stigma of
perceived inferiority is associated with Blacks pursuiﬁg en‘gineeringv and mathematics
degrees. When Wisdom walks into .a Classrbom she feels asvthough she is'béing viewed
as a less qualified smdént ‘who got into college baséd on her face. She believes her
predominately White and Asian classmatesvmay feel that she ktibook a slot away from a
more deserving White or Asian student. As a Black studer}t in a field with very few‘
Blacks, Wisdom is subjectr to being juaged according to her status ras,a member of an ill-
regarded minority group rathér than as ah individual. Wisdom has felt tﬁe |
responsibility to “be on point” (that is, th perform at.a conéistently high level)v
academically to combat-otﬁers’ ‘percepti'ohs no'tvorily of her bﬁt also of “the next Black

person in the class.”
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[Bly the time I was in my upper-level classes, I was, like, unstoppable. Folk
would say, “Let’s do a study group,” and I was like, “Okay, I gotcha on that.”

- And it felt so good. I guess partially because I don’t care, but also [ don’t want
these people to think bad of me and, like, ‘cause if they do think bad of me, then
I'm the person coming to their class, so ], like, really, really made sure that I was
not at the bottom. [If] I answered one question wrong, I knew they would say,
“Look at this girl. Affirmative action: [ know that's how she got here.” And so
the fact that people asked me for help was like, was like the icing on the cake,
and I was like, “Yes! I'm the only Black person in this class, and I got the highest
scores On exams. So boo yah’ I knew that I could do it.” P: [00:28:40.20]

Wisdom hlghhghted that her college mathemancs and engineering classes employed
too narrow a teaching and learnmg mode and that students Wlth other strengths found
little opportunity to use the skills they learned elsewhere, parﬁcularly"their verbal skills,
in rhaking sense of the material (Tbbiés, 1990). To counteract this shortcoming, Wisdom
wants to create a mathematics curriculum that pulls from the plentiful resources existing
within students’ home communities to provide greater support and excitement.
Utilizing mathematics and engineering teachers who believe in the abilities of Black
students is also of critical importance to Wisdom. She related an episode from one math
class that left little ambiguity regarding the low expectations some professors hold for

their Black students:
This was Math # —calc, calculus—so he’s [the professor is] throwing out
questions, and kids are answering. And this [Black] guy, Prince, he answers one
of the questions, and the professor literally stops class and says, “Wow, that was
right.” He was, like, really shocked that this guy got it. And so that kind of, like,
threw me for a loop, and I came to realize, like, these people don’t expect too
much of me in this class. And so ['ve always had the idea that if you tell me that I
can’t do something, then I want to prove to you that I can. And so, for the rest of
the time in all my upper-level classes, that was my goal. I want these people in
this class [to know that] I might be the only Black person here, but I’m certainly
not the dumbest. P: [00:25:33.17} -

Wisdom not only has to deal with the stigma of inferiority and take extra measures

to “prove” her intellect but she also must contend with the fact that her field (bio-
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engineering) has even fewer Blacks than other engineering disciplines, such as
mechanical or electrical engineering. When Wisdom received her undergraduate degree
in 2004, she and two Black master’s degree recipients were the only three Black

graduates in the bidengineerihg field that year.

Wisdom’s Future Aspirdtions ‘

During her interview Wisdom discussed the vulnerability of Blacks in math and
engineering p_rofessions. Wisdom was troubled by the fact that her outstanding -
academic progress and engineering pursuits were not guarantees of secure employment
opportunities in the face of discriminétory-hirmg practices. The anticipation of her
master’s degfee in bioehginéering would offer no real protection from racialized
employment sifuatioris. Wisdom also discussed the chéllenges she vexvpects to face és a
professor: “When I become a ‘Black female engineering prOfessbr, people’s preconceived
notions are always going to be there. That’s not something We can change.” Wisdom
feels that because of her race her career will always be thréatened and her degree will be
undervalued in comparison to those of others in her field.

Wisdom’s story offers a powerful rebuttal of the conclusions that have dominated this
field of study over the past twenty-five years. Conventional fesearch predicts that a
student like Wisdom will underaéhieve in en’gineering’ or drop out of the field entirely.
‘But Wisdofn did achieve, all whﬂe not “acting White” but instead thriving within a “Black
cultural frame of reference.” She has developed a étro_ng Black idenﬁty and has come to
recognize social inequalities and the existence of differential rewards and opportunities.
Wisdom’s personal encounters with racial discrimination and social ciass inequaliﬁes

heightened her recognition of racial and class barriers. In addition, her kin’s openness in
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speaking of their own experiénces of racial discrimination afforded Wisdom vantage
points for interpreting the salience of racial and social class factors in the pursuit of
mathematics literacy.
Wisdom's dream job, which reflects her concerns and perspective, is quite unique:
I would own a business. A company specifically that designs orthopedic devices
specifically to integrate into human bodies. And then I would have those
[proceeds] from the company, um, goto—some of the money that I make go to
building a school for black youth to become successful without ignoring their
- own culture. So, say I am successful; ideally, I mean, I'm the number one in the
country. Hopefully, all-Black engineers —just to kind of put the idea out there,
you know..."cause I think, like, Black engineers, you know, are shoved under the
carpet sometimes. P: [00:47:22.07] ‘
‘The proceeds from her business would go into caring for her family-and starting a
culturally affirming, engineering- and mathematics-based school. The school, which
would teach not only Black students but all students, would draw on the culturally
relevant pedagogy and would be staffed by Black engineers. Wisdom strongly believes
that all students could benefit from an academic environment like the one she envisions.
Wisdom has been able to not only maintain but thrive in a “Black Cﬁltural~ frame of

reference” that is said to be consistent with a strong Black identity and the recognition of

social inequalities and a différenﬁai reward and opportanity." -
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Cory’s Life Story

The negro (sic) makes a thousand fruitless efforts to insinuate himself among men
who [are] repulse[d] by him; he conforms to the taste of his oppressors, adopts
their opinions, and hopes by imitating them to form a part of their community.
Having been told from infancy that his race is naturally inferior to that of whites,
he assents to the proposition, and is ashamed of his own nature.

~de Tocqueville, 1851, p. 358 |

‘In’sharp contrast to the_ﬁistOries relayed by Rbb and Wisdom, Cory’s narrative
reflected an ééceptance of the ideologies and practices of the dominant society. Cory’s
parents raiséd himin a raciaiﬂy ;iéplated berivir‘on'r‘ne'nt, and he a&ended schools that were
predominately White. Yet ‘I;fovu-nd. Céfy to be mbre' "comple'x than the surﬁ of his
socialization experiences would suggest. Cofy thrived in thé traditional educational
networks of the cultural ;r{ains&eam —i-‘more pérﬁcﬁlériy, the White, nﬁddle—claés male
student; however, he expfesséci a drive to ‘achiveve bepause of his responsibility to
represent the Black comrﬁunify more equitably; Cory cléims colorblindness, yet his
social networks overwhelmjhg réfleet a White, Ir.ﬁddle';class male orientation.
Mathematics and soccer corllsburvrie Cer"suéca_denﬁc vand social lives, respectively; and his
mannerismes, dialecf, and ;qhoi;_e ,Ojf friendships; :Emusic, and clothring style are all

attributes that are deemed “normal” within the White culture (See Figure 6.10 and 6.11).
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Cory readily embraces and cémplies with the trédiﬁonél mandafes of schooling, eveh at tHe
risk of being labeled someone who ”écts"\:/Vhi}cé," and he dismisses the heéd or responsibility to |

iden’dfy‘witl}\ other Black studehts si..mpbly because he is also Bléck; Cory resists the temptétion
to be critical of other Black students who may not be as academically successful és.he is,bti\‘o‘ugh.
On the rare occasion that he shares a class with another Blgck student, ﬁe often serves as a
méthematical mentor to him or her; Cory is very humble about his mathematical achievéménts
and considers his success the result of a glft that he was given, which he has an obligation to
phrsﬁe. Cory is a resilient mathe;ﬁatics le:érner and enjoys pursuing ééendngly impossible
mathematics problems. His leéfhiﬁg stratégy is simple but has proven effécﬁve: he keeps :
working on a problem until he gets it right. His primary gOai is to a find ‘a”well-paying job that
he can enjoy, bﬁt he finds value in tutoring mathematics students as well. Although Cory his
currently engaged in number theory he jokingly:states that he has difficulty with simple - |
ma;chematical tasks, like calculating é tip or estimating the sales tax on an item .

Soho University allowed me toi‘use a'room housed within theit Mﬁlticultural Affairs Office
for all my on-campus interviews, and beci‘ause.z Cory was my first interview of the dissertation
study, [ was a bit nefvous whén I met him. He arrived right on time, wearing a gréen polo shirt
and blue jeans. His complexion was dark,,a‘nd his features resembled thése of my own father :
who is Nigerian; but I soon found out th_ét Cory and his parents had been born and raised in

Chicago. At the time of the first interview, Cory was a second-semester junior.
Cory’s Childhood Experiences

Cory describe‘dhivs family life as a stable one foundéd' on mainstream American values (for

example, “If you are smart you will succeed.”). In Cory’s household, academic achievement was
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an important determinant in family life, énd excelling in education was promoted as the key to
lifelong success. Mom, Dad, and two oider sisters provided Co;’y with aﬁ early and solid
mathematics foundation. Cory’s vfather is an engineer, and Cory’s mother is a mathematics
teacher who suppleméntéd hlS mathematics education with sevefal dozen mathemaﬁcs
workbooks “until a mathv,vtbeacher t‘old my mom she'neecied to stép;” Cory remembers his

sister —who wént on to graduate from Harvard University with an applied mathematics degree
and is employed as a market analyst —helping him with mé&emétics and science hoinework
when they were young.

Cory’s early academic experiences involved é transfer in fhe third grade from a local schoél
in the city where he lived to a suburBan school for gifte'd students. Cory deséribed this school as
“excellent” because it accommodated three different levels of matﬂemaﬁcs instruction in each
grade. His mother’s knowledge of the educational system played ah imPOrtant role in deciding
where and how Cory woﬁlci be schooled; ahd like the parents of some of the other students in
. this study, Cory’s mother édvocated vfo_r her son to aftend a more challenging school even
though it meant long cofmﬁutes into the suburbs.

Cory felt that he was ”naturallf’ able £o pick up mathematics concepts quickly.rHe aiso
developed his own strategies in mathematical problem—solvihg, which he referred to as “short
cuts,” because they allowéd him to solve mathematics problems quickly and more efficiently.
Ashe advanced to higher-level mathematical concepts, however, some of those “short cuts”
failed, and his mother had to reteach him certain concepts usmg &adiﬁonal methods.

In the mathematics and science académy that Cory attended for high schbol, his talent in
math flourished. For ﬁost of his high school career he attended thre'e-student mafhematics

classes in which he was the only Black student. But aI_though Cory was enrolled in one of his
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city’s top schools for gifted étudents, he oftéﬁ struggled td survive on the bottom-ranked teams
at highly competitive state maihématics competitions.

Even with his parehts’ s;wa for selecting the tbopvschboolbs in the Cify and nearby suburbs, the
mathematics education that Cory received paled in comparison to what the other, |
predominately White mathematics téains around the étate enjoyed. When I asked ‘Cory wf\y. the
mathematics players from outside his city were all on teams A and B (the top two teams), he
explained that ‘t‘heir success Wa's_fhe result of na'turallabﬂity and longer experience in
mathematics. He said not a'r‘;;lér:d‘:regardmg the diffetenﬁal mathematicalylearning experiences

-

of students in urban and non-urban environments.

' .Covry’s Cbllege Exﬁe'rieﬁces

As one of the few Blacks attehdihg his post-secondary institution, Cory goes well beyond
complying with the dorﬁinant an“d mainstream rules —he embraces them as good practices to
live by and mirrors the behé;/iors of the dominant groﬁp in formal and informal s?eech,
academic interactions, eduééﬁonal aépirations, and social tastes. _

In college Cory first took up ;ﬁechanical enginé_erﬁg because‘hevenjoy.ed working with his
hands; but in engiheermg the ﬁathémaﬁcs requirevments went only as far as trigonometrics, and
he ran out of the.mathemati,cs electives he would have needed to ,p1:1r51‘1e additional
mathematics C(;ursework. In hlS sophomore year Cory dove headfirst into a new major —
mathematicé—once he realized tha't‘.he .was more interested in abstract mathematical Concépts
than the physical aspects of’eﬁginéefﬁg. Soho University’s renOwned engiheermg programs
“ educate over 1,000 engﬁneer‘iiﬁg‘ sfuaénts ina giveh acédemic year, whereas the mathematics

department stands at merely one-twentieth that size with approximately forty to fifty students.
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‘Despite the heavy emphasis on engineering at his school, Cory’s love for mathematics and his
strong mathematics identity helped him make the switch to his new major:

I loved mathematics. It's what I do. Basically, of all the different classes I've taken, the

only ones I've enjoyed going to are the math classes. I mean, I just enjoy learning new

things and new concepts, the way numbers work with each other — it just interests me. I

don’t really have to—it’s almost—it’s still work, but if I had to choose between doing

homework in any other class, I mean, I'm gonna do the math because [ enjoy it.

P:[00:32:48.06] ' ’

Cory beneﬁtedk from positive reinforcement through his schooling, and his few negative
experiences (for éxample, being on the lowest-ranked team in high school mathematics
competitions) did not appear to diminish his overall belief in his mathematics abilities. His
mathematics activities increased in breadth and frequency, as did his success in building his
knowledge of mathematics:

I'm in a number theory class and number theory is my favorite topic of math; and

there’s a lot of stuff I don’t understand in it. It's probably one of the hardest classes I've

ever been in. [ took it once in high school, and now I'm taking it again; and it should be
easy for me, but, no, it’s still difficult, and I don’t always get the concepts. But it really

doesn’t matter because it’s just what I love doing. So, yeah, when I don’t get something
in number theory, it doesn’t even bother me. I just keep working at it; I just keep trying.

Now, in certain other subjects, like probability or statistics, when I don’t get something, I

just get frustrated, or I just give up because I don’t like doing it. 2P:[00:09:05.22]

Cory remains undaunted by the difficultly of his number theory class; and, while he loves
abstract and discrete mathematics, he also takes other mathematics classes because he is
determined to secure a complete foundation in mathematics. Cory does not have highly

| “sophisticated study strategies: he crams for tests but rarely pulls all-nighters; sometimes he has

to stare at a problem for two hours before he tries to tackle it; and he mostly studies alone.
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Cory’s Racial Identity
Cory racial Centfality is in the bottom 20 percent of all intérviewees at 3.88 out of 6.00,
meaning that race in not a central part of his identity, but ironically he has a Véry high private .
regard score of 6.83 out of 7.00, indicating that he feéls poSitively toward the Black community
and to a certain éxtent defines his racial groﬁp member_ghip. His centrality score is cénsiderably
lower than the other students in this study, with is consistent with his acceptance of colorblind

ideology and situated by his feelings of belongingness in a predominately White fraternity.

* MIBI (Scale: 1t0 7)

Centrality : 3.88
Private Regard 6.83
Public Regard 3.00

Cory’s private regard séorés showed that to a very high extent he feels positively towafd Blacks.
In general, high priv‘a'te regard enhanced posiﬁve and reduced negative psychological well-being
in Black students. Since, racial Centrality' was found to be a_moderatovrvof private regérd and
psychological well-being; it éﬁpears that his protects his identity by ignoring race. I speculate that
Cory would respond to off-color jokes aboﬁt the Obama presidené'}Z"thé;c suggest the White House
would become “more ghettov” with “barbecues on the front lawn” aé mﬁocent bantef betwéen the
| guys.

Yet, his public regard score of 3.00 is an indication that he realizes others in this society
practice and believes in racial discrimination and do‘es feel the “stereotype threat” inside many
mathematiés classrooms. These re'sults‘may also specify Cory’s divergence from the MIBI's

results that might require more analysis.
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Cory is not bicultural and cannot seamlessly move back and forth between his
predominately White world and the more illusive Blaék World; he appears to be more
Conlfortabie éperaﬁng within the dominant mainstream culturé and a'ssocigting'with the
architécts of that culture. Cory’s MIBI results demonstraté that hé is fine with being Black, all
while mainly associating with White people, places, and svpécesT | |

Cory has had very little opportunity to develop relatiqnships with other Black people
outside his immediate fanﬁiy. Cory remembers having “only a few” Blaék friends throughout
his life. Although he went to a high school that ét tﬁe time was 30 perce‘nt‘Black, his honors and
AP classes kept hirﬁ isolatedif‘rom} tﬁe Black school population. Cory spent a Iafge amount of
time (“24/7” by his account) with his high séhool mathematics club, where he was the only
Black student ”cvonsistently” in the group. |

Cory recalled not béing cognizant of the fact that he was one of oﬁl& a few Blacks at his
elementary school and high school and denied experiencing discrinﬁn’ation or racism in his
elementary school years. Later in the interview, though, hé shifted his position, de_claﬁhg that, if
there were instances of racism, he f’didn’t care because [hé] was gooci in mathefnatics, S0
nobody was going to get to [hirh] " When1 qués:tioned C,dry about experiences of not beiﬁg
treated fairly in his classes by either hié'*téacher,s or peers, Cory did remember a couple of
instances in whi&h he felt that he was treated unfairly; but, althou’gh Cory felt that hé deserved
better grades in those instances, he rejected the notion that the discrepancy had anytiiing to do
with his race. | |

Cory admits to being accﬁSed of “acting White a lof." Although Cory dismisses these
' | actualizations as “silly,” I beliévé he wrestlés with fhe .pe‘r“ceived unfairnéss of his

nonconforrrﬁty to an idealized Black cultural norm:
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I-guess when I was younger it bothered me. I guess I reached a point where I

understood that you're gonna be what you're gonna be and all you can do'is be you, so

[the idea of] “acting White,” “acting Black” is just kind of silly. P:[00:13:14.26]

Campus engagement is closely re»lated to feeling a part of the campus community and may
also serve as a mediator between past and future academic self-concept and achievement. Tinto
(1993) suggests that students of color may be more likely than their White peers to struggle with
social integration. In Cory’s case, he is engagéd in campus activities mostly through his
- fraternity. That Cory’s fraternity is predominately White appéars to serve as a buffer for his
social integration issues as an Black student. Although Cory notes that students of color have
relatively fewer options for campus activities —and thus socialization (Tinto; 1993) —Cory
seemed to diminish the impact of isolation and lack of social engagement by joining a fratefnity
that mirrors the racial demographics on Soho’s campus. Although, Cory describes himself as
“colorblind,” when he begins to describe the fraternity this colorblindness disappears:

I'm actually in a fraternity, and the makeup of the fraternity is 90 percent White and 10

percent other. Of course, I'm in that 10 percent and, um, I don’t know, we don’t even

think about it. So, the people I hang out with, it's not actually racially diverse, but it’s

not something that bothers us because, like I said, we don’t even see it. P:[00:17:35.20]

Although Soho University does not have any Black fraternities on campus, Cory contended
that if a Black fraternity were on his campus he would still have “considered anybody. It was
just basically whoever wanted me.” All of his friends hail from the fraternity, which he |
describes as “an island.” While Cory might claim not to see race, his White fraternity brothers
certainly see race in very stereotjrpical wz‘iys:.

They [White fraternity members] crack Black jokes sometimes, and I'just kind of look at

them funny. About Black p_edple stealing, shooting, smelling bad, you know, the

stereotypical stuff, and sometimes it gets a little bit annoying, and, you know, I'm just

like, “Yeah, okay,” but, I mean, they don’t do it all the time. It's not a regular thing. But
they kind of figure I'm a brother, and at the same time it is a fraternity; it's a bunch of
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guys; we give each other a hard time. It is still part of the camaraderle that's ba51ca11y
what guys do. P:[00:34:29. 06] - -

Cory’s strategy of ignoring race, thereby ignoring racism and other férms of rba‘cialv
oppression, helps tb protééf his ideology of colorblindness. Cory afgues._that race is an
irrelevant category, yet to think that ignoring"racism wi]leli,rjnvi‘nate racism is naive at best.
Prétenciing that racism is dver is the driving forcé behind raci;t péliéies and practices in
educational institutions and in society (Cazanave & Neubeck, 2001). On the surface it appears
that Cory has developed a raceless persona (Fordham, 1988), indicating a “lack of identification
with, or a strong relationship to, the Black commlinity.” (p. 58). As Fordham contends:

[W]ithin the school structure, Black adolescents conSCiously and uﬁconsciously sénsé

that they have to give up aspects of their identities and of their indigenous cultural

system in order to achieve success as defined in dominant-group terms; the1r resultmg
social selves are embodied in the notion of racelessness. (p. 82) '

Cory insisted that race is not something that the fraternity thinks about or cares vabout. That
fact the he “hangs out” with peérs who do not look hk‘e him does not bother Cory because, he
explains, he does not really see race. Cory did not suggestrthat he wanted to or conspired to
divorcé himself from the larger Black community; ‘in‘stead,it appears that he was given too few
opportunities to conneét with the Blacks community and fnay be socialized to not seek out those
relationships. Despite his limited contact with other Black youth, however, there are reflections
within Cory’s interview that line up directly with the Valﬁes of the Black community.

I Coﬁdude that Cory’s contradictory racial attitudes are the result of éoﬁscious and
unconscious attitudes operating for the accepfance of the dominant society, which is a form of
self-hatred. I do realize thét the concei)t of self-hatred has been completely overused,
particularly in the 1970s and 1980s to frame most Blacks, but Iv do believe in this parﬁcular case

that the concept is valid. Although Cory does not appear to possess anti-Black sentiments, his
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refusal to see color, reveals much more than ft hides; aé he cbntinues to be infected by racism, hé
continues to deny its affh'ctibn. His White fraternity brothers treat Cory in ways that leave him
severely excluded, despite his attempts to assimilate seamlessly into the White culture. Cory’s

* Blackness constitutes formidable exclusion variables that make it hard for Ine to believe that he

© is not afflicted by psychological or social damagé.

Cory’s Racialié:ed Mathematics Experiences
Cory acknowledged that he en]oys proving his value in his mathemahcs classes specifically
within the context of his Black 1dent1ty

Ebony: So you mentloned in your f1rst interview that some students might be thinking,
“Who's that Black kid in the back of the class?” How does that make you feel?

Cory: It's definitely been a driving force of mine because I get a certain amount of
satisfaction sometimes being the only African American in the class because inside my
own head —I don’t even know if there’s people in the class that think like this—but,
inside my own head, I figure that there are people like, “Who's the Black kid at the back
of the class? What's he doing here? He doesn’t belong here,” and, like I said, it drives me
forward knowing that there are people out there that think like that and I get to prove _
them all wrong. I think it's motivation for me to do better. I mean, when I walk intoa -~ -
class, I'm like, “Oh yeah, okay, now I get to prove something to these people.” I mean,
basically it’s the motivation to myself. So, like I said, even if they don’t say it, I'm still
thinking it to myself. I'm probably a competitive person, and that is deflmtely
_motivating; it's a huge motivator to me —someone thinking that I can’t do somethmg—

so I wanna go out there and prove them wrong

Cory responded to suggestions or thoughts of racism and racial discrimination by working
to “prove them all wrong.” Edwards and Polite’s (1992) study revealed that many successful
Blacks have been and remain very aware of the necessity of proving themselves qualified. As

demonstrated in the dialogue above, Cory, like many others within the Black culture, has

responded to racism and discrimination in ways that have promoted educational attainment
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~ and academic excellence. Additionally, Cory expressed an obligation to “work as hard as he
can” in order to be recognized for his achievement within the context of being a Black in

mathematics.

Cory’s Future Aspirations-

Cory possesses a strong achievement orientation that is well aligned wiit.h.t‘he, Black s&uggle
for equality in educational opportunity, educational attainment, and educational success. When
I questioned Cory about the lack of _Blacks in mathematics, his ‘explahaﬁon focused on the lack.
of financial prosperity a mathematics career entails. Additionally, Cory spoke of the limited -
career options for mathematks degree holders; he anticipated that he would end up working in
education or as-a gbvernment actuary. Cory identified the most difficult part of becoming a
degreed mafheniatician to be jbb placem:ent:' '

I feel it's because it's not really a career ch01ce that makes a lot of money. And it’s

- something that I had to struggle with when I made the switch from engineering, because

I came to Soho University doing mechanical engineering and my thought was, “Well,

four years from now I'm guaranteed to have a job, and I'm pretty much guaranteed to o

have a starting salary between thirty and fifty thousand dollars a year.” That’s, like I

said, that's pretty much guaranteed as an engineer: But then when I made the switch to

math, it-actually took me awhile because I had to keep thinking to myself, “What am I

going to do when I graduate7” [B]ut I love math so much I didn’t even care. Actually,

I asked an actual math teacher before I made the switch what he thought about doing an

applied math major and his response to me was “I hope you like math.” [T said,] “Yeah, I

do,” [and he said,] “No, I'hope you like math a lot.” [laughs] I understood what he

meant, and I'had to make that decision that I may not know where I'm gonna end up

when I'm done with this but this is what I love to do. 2P: [00:03:20.11]

Cory’s love of mathematics,;particularly number theory, oﬁtweighed his.concerns about job
placement.

Cory planned to continue his mathematics educaﬁon by enrolling in graduate school upon

completion of his undergradﬁate program and after earning his master’s degree will then go on
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to work as a research and development analyst Cory’s dream career is a ]ob in cryptography,
which he described as very high level * puzzle-solv1ng
Even with his 1mpre,ssrveslgill level in mathematic_s, Cory still worried about whether he is
on par with the other mathematics scholars currently thriving in the field.
I'm taking all my classes, fulfilling all my requirements, but at the'same time I feel like
the level of mathematics in the real world is so far out there. Um, I'm kind of thinking,
“Wow, how am I gonna catch up with that?” because, [ mean, the breakthroughs and
stuff like that, these papers that come out, like, new to the field of mathematics, I'll look
at them, and I won't even be able to get past the first page. So I'm constantly thinking to
‘myself, “Well, how much more math do I need to know before I understand what's
going on in this paper?” And that’s what I'm going to be competing with when I
graduate. So when you ask will I be prepared, I mean, yes, I guess I'm about as prepared
as [ can'be, but I don t know I'm still concerned about it. 2P:[00:38: 41.09] -
There are so many more theorems, and algorithms, and theories Cory would have to
master to be considered an expert in mathematics. That fact the he is more knowledge in

mathematics than 95% of all college students does not comfortable Cory, who is

‘comparing his knowledge to that of his profeesors.

Conclusion

| Cory, Wisdom and Rob challenged mainstream cultural norms of academic success.
Wisdom and Rob achieved, academically and socially, while maintaining their collective Black
identity, while Cory embraced the mainstream ideology for his personal and academic success.
Wisdom and Rob use their knowledge of the dominant cultural capital in co;construction of
their own Black capital’to create a better teaching environment forrthe next generation of Black
mathematicians and enéineers. Cory uses his dominant cultural capital without the co-
Construction of Black cultural capital becauee he believes the dominant capital is in line with his

identity as a colorless man. For Rob and Wisdom their Black cultural knowledge has proven
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useful within their academic navigation strategiés, despite society’s failure to recognize its
value, particularly in promoting academic success. Their awareness of racism and prejudice has
become both a reason for these African American studén_ts to excel as Well as preparation in the
fight against these evils (King 1993,’ Sanders 1997). Cory too, expresses‘an éwareness of raci‘svm

- and discrimination and as a result uses that threat as motivation to succeeld.

For Wisdom and Rob e*periencing racism actually he_lped‘them interpret the salience of
racialized factp'rs in the work of achieving in mathematics. Cory did not pr-ovide any instancgs
where he personally experiénced racism, although I pointed out that his fraternity brothers‘
joked about him being a ”lazy nigger” more than qualified; he refused to implicate racism into
the equation. Wisdom’s and Rob’s critical narratives, conveyed just how profoundly race shapes
social opportunity and mobility in the United States, while Cory’s narrative found complex
ways to ignore racism, even while minimizing its existence.

All three students, Cory, Réb, and Wisdom see themselves as change agents, expressing
strong personal agencyv and keen teachver identities; an inherent desire to promote and nurture
African American youths’ agén’cy to develop mathematics intellect. Wisdom and Rob have
defined academic and mathematics “success” in ways that affirm their academic achievement
without compromising their identjﬁcaﬁon_with their culture. Cory certainly is proud to be
Black,k does not hold hostility toward other Black people, yet he chooses to live his life by
identifyihg with mainstream Culturél competencies. |

The three‘students differed in terms of their recognition of race, and in two cases class,
operated to constrain their mathematics and engineering accomplishments, they all appear to
have succeeded by being true to themselves, and offer diverse strategies by which they

_interpreted and responded to their subjugation.
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CHAPTER 7

NEXT STEPS AND CONCLVUSION'

Democracy died saved in the hearts of Black folk..

_ W.E.B. DuBois

The preceding two chaptere providéd in depth ahalysis of the data in order tog'addres‘s_thev_ :
four specific questions that guide this research. This chapter summarizés the fﬁaiﬁ themes from
- the resul-ts and discusses their-implieations. In this chapter,v I r‘eview:' fhe fhree foci of the study,ﬁ
identity (racial, mathematical, and chérwise), resilience, and racialiied forms of experience,
separately. I conclude with ééﬁé.hﬁplieaﬁons and future difections as ‘a‘resultv of this studzy;s
findings.

The first question that iniﬁally gﬁided my dissertation study, whdt strategies do high-achieving
Black college students use to demonstrate thefr resilience in mathematics and engineering ?, was
dependent upon the ﬁﬁe peribd and level of development in the students’ vllives. Earlier
schooling expeﬁences were dominated by attempting to erase negative based stereoty’pes about
Blacks in generall and Blacks achieving in mathematics in'_particular.. I referenced thisvperiodvof
the students’ academic career as a fragile form of resilience. During the:perib(is of late high
school and early college, most of the students develpped mqre sophisticated 'self—deternﬂﬁed
strategies to succeed in mathemaﬁcs and engiheering. The respondents” focus was not just on
personal contentment and success was not ]ust a personal goal bu’ea sense of responsibility as
Blacks to help their own. Twenty-two of the twenty-three students incbrpofated strategies under

_ the robust form of resilience.
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The second initial question of the study explored the personal meanings the students éssign‘
to their resilience and success in college mat‘hematic‘s and engineering. Their success varie.d
befween two overarching meanmgs‘dep‘enderit’bn thé form of fesiiience the students were
engaged 1n Success in the fragile form of resilience was viewed as a way out of current -
hardships,,firimncial mobility,: aﬁd a way to prove themse_lves fo a society that devalues their
mathematics and engineeriﬁg capécity. Success in the robust form of resilience had \}astly
difference meanings. In that form, the students succeeded to inspire cﬁrrent and future
geherations of Black ma‘t»hematics and eng‘ineering learners, to serve.as role rhodels for those
populations, and for the love of the discipline. |

Similar to the first and second question, the negotiation of what it means to “be Black”vin
the context of studying mathematics and engiheering, the third 'que‘stion, Was also situationally
and developmentally depeﬁdent. Under the f?agile for'rhnj of resilience, “being Black” caused‘its
share of emotional ﬁnrest; The resﬁdndents adapted strategies to cope with perceptions of
mainstream society; staﬁdards that Black youth mﬁst abide to if they want to be viewed as
smart and worthy of a teacher’s attention. vAlthough they had perfected these strategies (e.g.,
acting White, acting Black, adhering to some aspects of the stereotype), feeling the constant
obligation to work within externally driven criteria was draining to their psyches and identities.

The fourth question explior‘ed.Black racial ideﬁtity and its potential role in the resf)ondents’
mathematics and engineering high achievéments. The findings suggest that their Black self-
concept variéd widely, but they'wer.e content to ecstatic about being Black. The studenté
expressed a keen awarenéss of »how and why racism works, in particular hoW in worked in their

lives. The strategies the students initiated were often a result of understanding the difference
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types of racism (i.e., structural, everyday, msﬁfuﬁoﬁal), although a émaﬂer‘ subset of studenfs
achieved by minimizing or ignoring racism. |

The last question Was in pért answered by the findings above as the smdénfs charactérized
and responded to learning and parﬁcipation in mathematics and engiheering as racialized
forms of exi)erience. There Was oVerWhelmhg recogniﬁon of particular negative racial |
steréotypes that persist abo'ut .the lack of achievement for Blacks m mathematiés and
méthematics—related fields.b 'Additiénally, students felt thé attribution of inferiority, confirmed
by overt and covert racist incii'dénfé'inside their mathematics and engineering classrooms.
Individuals respbnded to thg students’ mathematics and engineering abﬂiﬁes with two very
polafizing notions: either h;)fnorary Whites (or special Blacks) or affirmative action cases.

The next section will deécri‘be_ the findings as they fela/te to idéntity and identity

‘development processes.

Racial Identity

To understand and imprrovie‘mathemaﬁcs ar{d engineering 'oﬁfComes among Black students
it was necessary to Considef and integrate a number of complex factors; whivch were addressed
in this study. Uhderstandingﬁ the co-construction of identity éllowéd me to.,vbettervcomprehend
the attendant purposes w1th1n Blélck students’ learniﬁg spaces and wﬁorld. My research showed
‘that the studenfs’ idenﬁﬁes.?oVe‘rlépped and inte'rsevcvt'ed’i:n academically nurturing Ways.

The very sénée of havin::g;a groﬁ? identity —of being glack, of being ‘you‘ng, of beihg Whité —
is significantly rooted in thé ferceptiOn that one is ﬁr{def threat"beéalll'se of thét identity (Steele,
1997). This sense frequently arose as the respondents’ perceived that their identity was

undervalued in mathematics and _éngineering setting.
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* The students presented a more nuanced Coﬁception of the African American stlident
experience that reflected both the strength of racialbidevnti"ty (strong identification with being
Black to intermediate identification with being Black) and the meaning of the racial identity —
that is, what it méans to the stﬁdent tq be Black (Nasir, Rosebery, Warren, & Lee, 2006). The
data illﬁstrates the students could both embrace a strbng'BlaCk idenﬁty and bé suéce_ssfui in
mathematics and engineering. Further, findings illustrate that mathemétics and engineering
achievement was a part of their very definition of being Black. The intfiéate balance between
racial identity and méthematics idéntity adds a level of nuarnce tounderstaﬁding their overall -
identities.

As the‘ students progressevid' into the robust form of resilience, their racial identities
transformed to being pro-Black and psychologicélly nurturing. Onée these héalthy racial
identities were established, regardless of the strategies employed (either fragile or robﬁst), racial
identity remained robust. In other words, once a healthy racial identity was established, it is
vconsidered to be a stable part of the students’ overall identities.

The findings for this study suggeét that regardless of the students’ éélf-cohcept, they, for the
most part, possessed an awareness yéf racial discrirm'natién that was central to their experiences..
A realistic perspective of how racism and racialized experiences work appeared to diminish the

likelihood that these studenfsﬁould dev.elop a negative orienfaﬁon toward mathematics and
engineering 'achiévement.

The respondents demons"cr'atedr the ability to cross ra_éial boundarjgs in navigating their
mathematics and engmeermg aéhievement. Yet thié study probleﬁaﬁzes the noﬁon of
biculturalism or biculturality. Clark's (1991) bicultural identity model is based on Blacks

~ successfully coping with racism. Clark’s claim is that Black ado‘lescentsvsu'ccevssﬁllly cope with
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' racism, achieve academically, and maintain a Strong sense of group identity by the useofa
bicultu;al identity. These soholars maintain that a bicultural identity appears to enabie Black
adolescents to overoome negative environmental conditions (racism) while s‘urvliving in the
environment thot instigates the hostility. The students prac‘tic‘e' biculturality, but they find it
anything but seamless and satisfying. The majorify of the students loathe having to “play the
.game,” through the adoption of “other peoples policies.” Many of the students have gone |
through consideroble' measures to maintain a pro-Black racial identity and have chosen

particular institutions and work spaces where their racial identity can thrive.

The Racial Identity of .Students zoho Were Roised in Predominaioly Black Neighborhoods

Students who Voeré‘ roised in predominately Black neighborhoods and attended all or mostly
Black schools from kinder'garte'_nv througﬁ higvh' school opoke'of a sort of racial shock, as ﬂley
experienced overt racism for the first time. Prior to attending coHege, these students had little
contact with White and Black peop_le who‘hevld negative racist attitudes towards Blacks or a |
~ certain segment of Black people (e.g., poor. ghetto Black folk). For a majority of this segment vof
students experiencing overt racisfn for the first time, their biggest racial threat was Black-on-
Black prejudice. It appears that, as part of their racial socialization, ”somebody had told [us]
that White people were racist” but nobody told them that “Black péopie could be racist too.”
Being raiseci in ‘mostly IQW SESv neighborhoods, tﬁey had experienced their share of structural |
racism (o.g., lack of opportunities for adyancement, inadequate living conditions, a
preponderance of crime, drugs, and physical abuse, etc.). These students were also used to the
type of self-rejection tho manifests in “yo mama so Black. ” jokes, the prejudice of “good Ahair”‘

versus “bad hair,” the light-skinned versus dark-skinned debate, and other racial prejudicés
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that aré played out in many Black communities. Howévér, they were less prepared for Blacké
‘who did not like their race and did not want to associate with tllle respondents simply because

- they were Black or they were “too Blapk.” The students who experienced this Black-on—Blac‘k _
prejudice were in serious jeopéfdy of leaving their respective universities tb escape this new
form of racial threat and protect their identities. These Students had not develof)ed
sophisticated strategies for coping with these new experiences aﬁd had to quickly build tools for
dealing with racism, whbereasb the students who lived in récially‘ diverse neighborhoods or
attended racially diverse schools had yeafs to develop this same skill set. Therefore, some typeb
of training, p‘articularly for students who are experien’cihg this kind of racism for the first time, |
should be initiated prior to college, to l_essenv the potentially disastrous effects of racism.

Upon entering college, the respondents who hailed from predominately Black
neighborhoods were, more often than not, more than ‘a couple of steps behind in terms of their
mathematics knowledge. Yet, the confidence they developed as a vres»ult of being the top
students in their K-12 scth'ls, helﬁed'ﬂlem to persevere. The question arises, if Biacks attended‘
a school were “everybody” thoughf highly of them as students and human beings, could they
temporarily sacrifice academic skill development to thrive ina school environment where they
were nurtured, loved, apprééiated, and respected? The tools needed to Build mathematics and
engineering skills seem easier to acquire for Black stu’dents than an education in which th‘eir' :
racial idehtity was not on trial. Some researéhérs who have stﬁdied resilience in Black students
suggest fhat Black students‘svhould attend racially integrated schools to gain mainstream -
socialization skills (Clark, 1991). HbWever} my study revealed mat the resf)Ondénts who
attended Black schools acquired mainstream socializatio.n skills fhiat rivaled the students 'whd

attended racially integrated schools. Schools in general, by design, are operated to reward
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’ mainstrearﬁ academic and sociai éépital. Using De;iise’é_ plain language, “You don’t have to go
to a White échooi to learn ho‘;\( fo act White. Theyf taught that right here [her prédominately
“Black high school].” Additiohaily, a recent study conéludeci that the risk associa’ged with -
'attendance at underfunded sc'hbdié with linﬁted resources does not appear to be associated with
students” achievement outcofnés (Fitzpatrick, 1997).

Another interesting conchiis'ion of,fhis study is that for'the studénts who éttended au' of '
predominately Black schools,r"rthat altiloﬁgh this segment of students attehdéd what is |
traditionally defined as léw aclﬁeviﬁg schools; they e‘njboryed somé benefits rarely highlighted in
conventional 1iteratufe. One behéfit was Being eduéatéd inan atmb'sphere lacking racial
stereotyping. |

Let me unpack this concep’_c'a bit. The students stated that they did have teachers who did
not believe in the abilities of‘most Black students: most Black students except for them? Théy |
were the “best students in thé wbrst schools.” As a result the students were often given
messages that they could escape“from their neighborhoods (and neve; come back) through high
achievement. Some of the students, either temporarily or permanently, believed these messages
and sought to leave their predominately Black neighborhoods behind in the dust. Those
students who left their Black neighborhoods to attend historically ‘White.college institutions

| realized that the “White world” was not much better ‘than the one they were familiar with. As a
matter of fact many of these Studerits experienced “new” forms of prejudice and discrimination
' th/at they were underprepared for and Very, different from the rosy ideologies that were feed to
them by fheir high school teachers and administrators. I have yet to see interventions that deal

with Black students meeting racism for the “first” time in college and that suggest what could

be done to mitigate these experiences.
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.Problematizing Bicultuml Identity

The r‘eSpohdents expressed diss::itiéfac’tion over having to reject‘or' compromise certain parts
of their selves in order to'abchieve_siiccess,‘ even if they are bextremely good ait vdoing it. Some |
educational theorists articulate that bicultural identities allow high;achieving African Americari |
students to maintain a Black identity while engaging in achievement—oiiénted behavic.)rs‘ (Cartei, ,
2005; Darder, 1995; LavF'r»omb‘oise, Coleman & Gerton,' 1993; Lc’)pez & Contreras, 2005)‘. The
Black students in my study often iound themselves in contexts where there were a large
number of low or uhderachie\iing Black students (mostly in K-12 contexts) or a large number of
' high-achieving non—Bleck studehts, yet they were abie to maintain their own level of academic
achievement. Yet in contexts where there iveté alarge number of non-Black students, they felt
that they were forced to hyper accentuate certain characteristics that valued by their mostly
White teacher and peers. Theste_lcharacteristies were outside of the characteristics that they
deemed as part of their identity (e.g., h::iving to exclude a Black peer from an all White study
group becaiise their Black frierid was a lower achiever, Wearing certain clothes to appear less
threatening, smiling a lot to appear friendiy and approachable, excessive nodding to show that
they agree vizith the teacher and they understand the lesson, not buying a style of car for fear of
it being perceived as ”tt)o Black,” avoiding questions about their,iamilies, walking into the first
~day of class With the math book outside of the book bag so no one woul(i ask “Are you in the
right class,” etc.). These strategies worked well but they caused mental distress. Students
discussed the emotional preparation it took to perform these tasks they deemed necessary to
remainvsuccessful. Some students as a result of being fed up with “acting White in all White
contexts,” which they determine is diffefent that acting White in predominately Black contexts,

are purposely pursuing employment at mostly Black institutions. Therefore bicultural identity
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may not be enough to enable Black students to fend off negative environmental conditions, such

as racism, while surviving in the environment that activates the hostility.

Mathematicé Identity

The focus on mathematics identity m this study pfovided greafer uhdefstanding of how
these students view and.expefienée mathematics and enéneefing learning and participation.

The students’ mathemaﬁcs identity developed a more self guided stimulus to succeed and
dismissed as flawed ideologies that ’Charécterized them as inferior. Their current ma'thematics
identities are expressed by narraﬁx}e form of a negotiated self, a negotiation that places their own
assertions over the external ascriptions of ot‘herS" (Martin, 2000) Although théir mathematics
identities arevalways under cbhétﬁié’don, the students’ iself-conﬁdence and pridevin their
mathematical abilities and mathematics pufsuits has caused them to be steadfast in maintaining
a self-generated mathematics‘idénti’éy.

Most of the students attésted to possessing an innate learning ébility in mathematics that
aided therh in times of b}oth difficulty and ease. When mathematics came with ease to the
respovndents,v they attributed it to their natural indina_tioh to catch on to yrconcepts quickly. In
. times of maﬂ}emaﬁcs difficulty ahd challenge, the students demonstrated pérseverance because,
after all, they felt they were intrinsically born to know mathemaﬁés and:‘tvhey understooc‘lv that
sometimes it was not going to be a runaway Viétory. I believe a mathemétics identity Could '
certainly be nurtured in any able-bodied individual, the perception that the respondents were . IV
bestowed a “gift” appeared té help them sustain their success in ﬁmes of challenge. If all
students felt as though they Had thlS same gift in mathematics, 1 wonder, would higﬁ

achievement outcomes become a more likely result?
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The students’ abﬂity to perform in mathe'mat‘ic’:ﬂ contexts was emotionally turbulent in their
early years by théir preoccupétion bf raciai stereo’t‘ypés,' ye.t.theses s‘a‘me stereotypes helpéd
“them to understand the impoféance' of obtaining mathématiéal knowiedge and asba resulf‘ﬂle
students’ achieved to prove themselves worthy of learning ‘ahd participating in mathematics.
Therefore racial stereotypes served as both a constraint and opportunity for the students to
develop strategies and motivations geared’vtOWIard'_ developing a strong mathematics identity.
Even in the face of teachers and peers whp did not believe in th_eir ‘ma"chémati'cal abilities, they
- continued to operate to furthér inc;fease tﬁeir mathematiéal a‘chi‘.eve”ments. For exarhple, ‘, o
knowing that some peoplé th(_)ught:th‘e' exact oppésite _ that Blacks are nafurally bad at
mathemaﬁcs - provided an hicreasea desire to shéw 'aﬁd prove high achievement outcomes.
- Part of the students’ mathemétj(;s idehtity included a proacﬁve stance in seeking out additional
opportunities to enhance their ﬁlat};ématical skills and knowledge, such as gaining all the
ﬁé’cessary skills to compete w1th the mosﬂy White students at such events as fnathematic‘s
competitions. Encompassed w1th1n their mathémaﬁcs idenﬁtiés were ideologies abéut the
opportunities structure that eXiéts for their racial g‘.roupv Versusith_e White racial group and
strategies to mitigate those mequltles |

In the fragile aﬁd robust formsof rééiiience matherﬁétiés identity ié dev,éloped ‘but for
whom? (for oneself or for others) is the key dﬁfergﬁﬁatof. In the fragile form of resilience the
students are achieving to prqu/e i(‘)thervs wrong or to make t:ov satisfy the desires of their
guardians. The fragile form of fesﬂiéricé provés toa stfbﬁg enéugh n.loﬁvator to sustain
m/athematicsv success and matAheimaﬁti‘c‘é 1dent1ty de\:/_elopr‘nent’ bVer a Considefable period of time. -
For most of the students, they were able to aChieVé in mathematics until their high school years

by employing externally motivated forces. Their strategies and motivations shifted to more
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- internal forces (e.g:, intrinsic onte for mathematics, sense of self-satisfaction that came with
doing mathematics), which were also shaped‘ in- part Societal fotces as well. There 'appears tok
be a close connection between mathematics identity development and human development. As ’

‘these students beg‘z‘m to deyelop anct mature, and ﬁnderstand their world (and racism), they
began to seek out reasotlé for learning and suceeedmg in'mathematics and engineerinkgthat are

. linked to their self-interests and cotlective Community interests.

These:s»tmcessful» Africain:Ametiean:mathemaﬁcs and ertgineerirtg students indicate that
their mathemaﬁes identitii_e:s‘:were in comptex competitien with racist ideologies, particular
‘within that.school .systexitj that ’a}ss‘e.sse‘sv raciat stereotypes over academicvability. The students
navigated th,rvough the rac1ahzed n.a.ture of mattlemaﬁcs, which largely taught t}tem that success
is achieved-bytdentif}»/il:té w1th ehd_emulattng thite middle class male t)rinciples, all while
engaging in ac‘ademic: peffofmances that irtatde t}tem high achievers. Most the students m this
study presently maintaih self—dtiven mathematics,identities, which overlap with their struggles
to maintain African Americah‘identities. Their rttathematice identities are linked to their ’
identities as role models and mentors to the Black community. Mahy of the students sdﬁght
desired to teach mathematics and engineering to Black learners to increase their participation in
those discit)lmes, brmgmg to the leattning environment the experience of their own differential
treatmerjt in learning mathematics. The results of this study add to an important interpretive
framework that unpacks eutcbme's in mathematics and engineering achievement, persistence,
atld resilience in Black students (Martin, 2000). o

Referring back to the model for trajectories of resilience among succeesful Black
mathematics and engilteering students (Figure 4.4), eﬁce an internally-driven mathematics

identity is developed (found in the robust form of resilience), it cannot be shattered, even by the
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usage of temporary sﬁategié a‘ctio‘ns within the frégile form of r>esiliencbe. Once students
developed internalized mo‘tivavtions for learning, participating and succeeding in mathématics
their mathematics idénﬁﬁes did not revert to an externally oriented mathematics identity.
However, an internally motivated rﬁathematics identity did not alwéys correlate té a career in
mathemaﬁcs or engiheering. Having a strohgintrinsically motivated mathematics identity Was
not enough for three of the students to continue in the mathematics or engineering fields. This

result denotes the difference between a mathematics identity and a mathematics career identity.

Mathematics as Racialiigd Forms of beperience

Just as long-time civil rights activist and Algebré Project founder Bob Moses recently argued
that mathematics literacy is the new civil rights iésﬁe énd fhe key to the future of
disenfranchised communities (Moses & Cobb, 2001), the results sﬁow that mathematics and
engineering literacy is Cc')mplicatedl for Black students by the hecessity to defend themselves
against racial stereotypes and other racialized experiences.

Smith (2004) in his definition of Racial Battle Faﬁgue discuéses the constant stereotyping |
that Students of Color face on college campuses and the time and energy these stereotypes
entail for those students. My study showed that students experience mathematics battle fatigue in
two major ways; first through the identification of stereotypes and other forms of racialized »
discrimination, and second from being exhausted from their initial stereotype management
strategy of rejecting or attempting to accommodate the stereoty‘pes‘, which, at b;est, only offered
temporary relief. I am introducing the term stereotype management to describe the strategies the
students developed and‘ utilized to deal with the strain of being récially stereotyped. Yet, the

load of carrying these racial microaggressions, daily hassles, and fears that come from
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functioning in racially stressful envi’ronmenisézwas debilitating emotionally, ei(en while

| exhibiting mathematics and engineering academic succees,(Solorzano, Ceia, & Yosso, 2000). Yet,
over time and the incorporation of their own unique identities the studenfs developed cemplex
~and protective s'trategies that help‘ed thenl deal with the biirden of being negatively perceived.
Their strategies revolved aronnd eelf-definiﬁon, but with the coneidereﬁen of Vthe collective |

health and vitality of their communities through mathematics and engineering empowerment. |

‘Resilience
- The students in this study deinonstré’ied unyielding courage and determinatien in the face
of great adversity. Theiracademic acvhievements aie in part the result of protective factors that
outweighed or at least balanced the risk:; 'Some of those protective factors included: family
support syStem, being raised,in' a predominately Black' neighborhoo'd, beingiir:aised in
predominately White neighborhood, placement in tenlporary foster care, perceptiens of innate
matheinatical abilities, self—affirining racial identity, membership‘in a predominantly White
fraternity, a socially conscious career perspective. "i"heii ’self—desc'ribed risk and protective
factors demonstrated the trenlendoue yariability that exists from studeni to student. Also, the
respondents’ demonstrated that some risk faciors can also be protective as well, depending on
' situation and time period (i.e., living in a predzo‘rninavtelyr Bleck neighborhood, appearing not
visibly Black). |
For those Black students wh(‘)‘}ia.ve not been taug’htv mathematics or engineering by E;:Black
teacher or who experience turinoil,over’ the racial stereotypes as fhey engage in mathematice
and engineering learning and participation‘an;d, as a result, iconstantly feel like their intellectual

credibility is on trial, I contend that the solution for these students is in securing support for
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developing and maintaining their own robust form of resilience. A robust form of reeilience cen
help protect Black students from operaﬁng méinly within a fragile form of reeilience, to a more
self-defined, seif—deterfnined identity process.
The findings'sho‘w.that the students’ resilience trajectory was a developmental process that
| occurred over time. I believe that éll students are capable of benefiting from a'well-developed
robust ferm of resilience. Particularly since 22 of the 23 students incorporated tne robust form of
resilience into their idenﬁty development’resulﬁng in high mathematics and engineefing
achievements. The mathematics and engineering co"mmnnities may be missing out on a strong
. cohort of Black mathernatics and engineering professionals who possess strong methematics
abilities but do not have the toolkit to grow from fragile into robust forms of resilience.
Mathematics educators should capitalize onvthe ’p‘oten'tiva‘l of thesestudents by assisting thein in

achieving robust resilience.

- Recommendations for Mathematics Teachers and College Support Programs

This exploration into the complexities and challenges teachers face as they attempt to
promote mathematics literacy in their Black students enhances the research of emergent |
mathematics education scholars (Bol & Berry, 2005). For example, Berry (2005) suggested that
mathematics teachers sheuldv become more critical of tneir instruction as their current practices
may contribute to ineffective instruction for various grouias of students. Gutstein (2006b) calls
for the promotion a critical mathematics pedagogy that addresses the econormic, Cultufal, and-
social realities of students of color. Culturally relevant pedagogy connects teachers with their

students’ cultures and communities; Challenges curriculum that hinders student success and
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empowerment (Ladson—Billmgs 1998 Matthews, 2003 Murrell 2002; Moses—Smpes & Snipes,
2005; Tate, 1995b 1995¢). | |

The results of my resear‘chsuggest that there are no exact prescriptions that would apply for
all Black mathematlcs and engmeering students | propose that there are particular needs for
» middle and high school Black students that differ from the needs of other students Although
: th1s research does not offer a sole prescription my model serves as a necessary first step in
understanding the complei( nature of Black learning experiences in mathematics and
engineering. This research raises considerations for educators.

It is quite possible that many years of anti-racist training and development are in‘order for
White teachers to interrogate their Whiteness in';:order to understand their role in maintaining
the stereotypes that are problematic for ‘their Black"students.’ lhis interrogation is necessary for
mathematics education refo,rmers to finally understand, appreciate, and include the racially
motivated experiences of Black studyents, inside and outside the mathematics classroom, in
ways that break away fromrya Standard ‘basedon White middle—class culture. That way, |
~ members of the mathematics and engineering community could fully share in the dutiful
responsibility of combating.iii]i'ustice and oppression to“produce greater persistence and
participation in mathematics: for lv31'a'ck students. L N |

’Members of these communities who are supportive of Black students striving for full and
: meaningful participation 1n mathematics and engineering should be applauded and supported
in their efforts. There are mathematics‘educators who emphasize equitable learning and
participation experiences inside thecl'assroom that help foster equity.outside the classroomi v'

' Although there are multiple conceptions on what mathematical literacy for margmahzed

' communities should look like (e g Gutstem 2006; Martin & McGee in press; Tate, 1994) most

216



emergent mathematics educators agree that there is a need to understand how the social
construction of race plays out in the mathematics classroom (Martin, m préss). Yet critically
addressing this complex issue requires empowering‘Black students to develop their own
resilience, not only to increase and expand their career ‘oppbrtunities, but to Chahge the

g Condiﬁons of their lives, and impact the iives Qf others.

Since we continue as a racist sodéty, mathematics teachers need to be malleable about their
internalized beliefs on Black studénts. Teacher’s béliefs, in part, drive achievement expectations
and tracking‘decisions, and play a role in the achievement outcomes and life oppolrtunities of
Black students. |

Mathematics educators have recently‘published a number of Stﬁdies that have examined
. gender differenceé in mathematics achievement outcomes (Callagher & Kaufman, 2005;
Lubienski, 2001a; Tate, 1997). For example, a female teachef (White or Black), who is afraid of
the Black male students in her class, willlvmostly likely have an impact on how she engages with
these students,.her expectations, and her fears, which will ultimately influence the mathematics
literacy of the Black male students in her classroom. LikeWise, female teachers need to better
understand the learned experiences of Black male youth which may cause a no‘ﬁ-violent but
‘aggreséive Bravado identity (Spencer et al., 2003). A Bravado idenﬁty is Characterizéci by a ;
heightened state of ‘readiness seen as necessary to keep thé threat inherent in high-risk

environments (both perceived and réaliZéd) to a minimum. Some Black males identities include
- a Bravado component to protéét their mental and emotioriél health. Many Black males use this
identity to help cope with their Chqllengihg neighborhood envifonments.

The general expectation that males do better in mathématics than females (read Whites

males and White females), may not ring true for Black males and Black females engaged in -
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mathematics learning and pérticipation; The point is, within the context of understanding thot
: gender matters, race cohﬁnues to play in an integral role m how one’s gender is evaluated
(Collins, 1990);

Of course, teachers will also need support as they redefine their roles as meaning-makers.
.Social worker involvement (within and outsido the ClaserOm) will aid in understanding the
social and emotional support and Coping skills that Black stodents need. Mothemaﬁcs teachers, -
as part of their mathematics methodology classes, need to better understand Black identity |

_issues and develop skills to interpret Black beh‘avior.‘ Recognizing and addressing one’s own
misconceptions and perceptions is ao important priority to those who want to support the high
achievement of Black students. Educators must recognize and incorporate the voices,
experiences, and hop-es of Black students without labeling or devalu'invg.themv, or requiring them
to participate in a oormaliéed failurerpar’adigm. Although introspection, self assessment, and
commitment to change is not easy, it is imperative ,tI;at this becomes a widesoread educational
initiative if We are to succeed in supporﬁng high mathematics and engineering achievement
among all of our students.

Steele (1992) proclafmed that “more than half of black college studentsv fail to complete their
degree work — for reasons that have little to do with innate ability or environmental
conditioning (p. 68).” Colloge support programs are in a unique position to prepare Black
students and their farhiﬁes for th.eychallyenges in historjoally White lihivéfsities. For examplé, for
those populations of Blacks thaf have limited exposure to Whites (e.g. Black students that were
raised in all Black neighborhoods, attended Black schools, etc.) need training on how to |

navigate through racism on college campuses. Black students who major in mathematics and -

engineering should be aware that they may encounter discrimination as a result of stereotypes
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about Blacks in mathematics baséd majors. College support programs that support the needs of
Blacks students should be aware of the débilitaﬁng effects of discrimination whiéh cause many
students to temporarily or permanently drop ou.t of éollege. Coliege p?ograms could support |
the needs of Black students, whose school c1.11turerc‘)ften requires them to r;laster thé culture and
ways of American mainstream culture, encourégmg them to submerge their Black culfure in
that of the majority and give up the pa.r"ciculars of being Black — their stylesv' of speech and
appearance, value priorities, preferences. These programs should :élso partner with Black
student organizations (e.g., Greek letter‘or‘ga'nizati‘ons, Black stﬁdent government, and advocacy‘. _
groups like NAACP) to providg them an éXtra layér of_supporf in retaining their student
membership. Students who are rhore ‘séciélly iﬁtegrated.into the univeréity and still are able to
find a sense of identity have access to‘ a key component of ’colleg‘;e educatioﬁ persistenlce (Tinto,
1993). |

Many campuses host intensive sumiher bridgg programs,'.for mathematics and engineering
majors for high-achieving Biéék high s‘choél studenté fo préparé for the freshman yeaf, where
factors like college culture shock, classes designed to “weed-out” those students who are
considered less interested or not hafdworkiﬁg (read Blacvk)’, négative steréotypes, low faculty
expectations, are commonplace for many Black freshman college stu&ents. Dﬁring this summer
program, as teachers provicie.vint'e'nse training fof academic preparedness, counselors or other
college support staff could ?repare the students for the mental stresses of being Black and high-
achieving in mathematics and engineering. | |

Although many of the sfudents performed well in their matﬁematics and‘ engineering
classes, the students really benefited from applying the skills they learned in class to outside

research opportunities. Internships and research assistantships served as an additional source of
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support, financially, and validated their abiIity to apply what they knew in ways that affirmed
their sense of identity as mathematics and engineering achievers. College support programs
could help to facilitate'intern‘ship opportunities related the students’ field of interest to increase

retention in mathematics and engineering.

| :The Upside of Racial Stereotypes?

Most researeh‘ers that study B.lac‘k students assume that their attitudes and beliefs about the
role of race in defining themseiyes has a significant impact on hovy they‘ experience schooling
(Asante, 1991; Cross, 1991; Phinney & Alipuria, 1990; Sellars et al., 1998a; Steele, 1997, 1999;
Woodson, 1990). In the field of mathematics education, there is a great deal of evidence for
social, racial, and environmental factors'that inﬂuence the observed racial differences in
performance on'standardized mathematics tests (Steele & Aronson, 1§95, 1998). According to
Steele, this difference is in part due to stereotype threat,r whieh fosters the perception that some -
racial groups’ academic achievements are undervalued in educationalsettings, particularly
mathematics (1997, 199§). Stereotype threat involves ;'the threat of being viewed through the
lens of a negative stereotype or the fear of doing something that would inadvertently confirm
that stereOtype” (Steele, 1999, p. 46). More technically, in contexts in which racial stereotypes are
- active, members of the negatively stereotyped groups (e g Black students) will be conscious of
the content of those stereotypes, and this may negatively affect th‘eir’performance. In the Context
of performance on standardized math tests, Black who are currently aware of racial stereotypes
related to mathematics ability may experience anxiety related to the confirmation of those
stereotypes, and as a result, their performance on math tests will suffer (Steele & Aronson, 1995,

1998).
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There 1s alot of evidence that stereotype threat can affect intell‘ectual performance
{Chavous, Harris, Rivas, Helaifé & Green, 2604; Harpalahi, 2QO7; 'Oysefmah, B‘ricbkvrirv\an, &
Rhodes, 2007; Tayior & Aﬁtony, 2000). Yet, théré is less‘evid‘ebn‘ce that racial Stereotypés can
actually serve as a catalyst for mathematics (and éngmeerhg) achiévement. Steele (1997) does -
note th_at Biack students can feel that their infelligence gﬁd (ability is always on trial, even while )
they are effectively interacting and suéceeding across Culmrés, but he stops shért of identifying
racial stereotypes as a motivator f.or sOmé Black sfudents to achieve, particularly in thevv
academically Compeﬁﬁve and high’ly racialiied fields of ma‘therhatics and engineering. The
students in my study posed a novel and interéSting perspe’cﬁve on this issue by attempting to
defy racial stefeotypes through their mathematics aéhievemen‘#. Although they éventually
began to .incorporate more intfinsic motivations for éucééss, it appears that their coping and
identity—reiated responses presumably helped them to navigafe achievement in spite of the
stereotypes. Therefore, the use of racial stereotypes may serve as an écademic enhancer for
some Black students to thrive in mathematics and achieve mathematics exceﬂence, particularly
in their K-12 years. Harpalani (2008) has identified the counterstereotypic identity hypothesis as
“individuals who defy stéreotyi)es_related to their group membership, éuch as high academic
achieving Black students, employ specific beliefs and coping strategies related to the domain in
which they defy the stereotype-(e. g.,rintellectual ability), resulting in greater identity salience for
that domain” (p. 3). The results of this study indiéate that students never really succeeded in
defying stereotypes, and as a result of not beiljg able to defy them, they searched for more
internal reasons to pursue mathematics aﬁd engineering excellence. For these students, réce

itself, manifested through experiences of stereotypes, served as both a risk and a protective

factor, depending on the context, and their racial socialization strategies appeared to offset the
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academic effects (But not the mental effects) of racial stereotypes. These findings need to be

explored further;

Questions to Guide Future Research
~ This study focused specificerlly on successful high-achieving Black college students, students

who demonstrated academic and life resilience. The question arises: Which came first the
chicken or the egg? More specifically, does resilience help to foster hvigh matnematics and
engineering acnievement or does high rnathematics and engineering achievement heip to foster
k resilience or do they Co-exist‘and, if so, how? | |

There ere_Black students who ére resilient in dealing Witn and surmounting non-academic
challenges and who yer perferm i)oorly in school mathematics. What are types of resilience
possessed by lowver achieving merrhemaﬁcs and engineering students that allows them success
in meeting life’s challenges in genereL But not in school? One preliminary speculation is that the
lower achieving mathematics and engineering stucients may be operating within a non-
academic form of resilience, and this form of resilience ‘mery look different from the fragile form
of resilience in my model, which includes the development of a mathematics identity. There
may be a way to encourage these lower—achieving students into adopting a form of resilience
that includes rnathematics and engineering, succees. Understandrng why some studenté appear
to transcend petentially negative environments in ways that pranote theirv'svucvcess, while others -
the resist or accommodate their environr'nents in ways that hinder acadernic success is.'an '
important question and one that requires additional research.

Additionally, thiev study revea‘Iedvth'at the production of an externalized mathematics

identity (i.e., doing good in mathematics to appease or defy other peoples’ expectations) in the
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K-12 years that enhanced the agency of Black college students to succeed m 'mathematics and‘
engineermg. Bandura (1997) suggested that inclivi_duals exhibit a form of agency that allows
them “to behave differently from what erivironmental forces dictate rather than mevitably yield
to them” (p. 7). He further suggested that students' perceptions about their own self-efficacy |
enable them to build cognitive models that guide their decisionemakirig and learning. The
" definition of resilience includes the positive capacity of people to cope with stress and hardship.
Resilience is also used to indicate a characteristic ef_a retusal to accept the consequences of
negative events. Resilience corresponds to ‘cumulative protective factors and is used in
opposition to cumulative risk factors. T}iis, study focused on resilience over agency as resilienCe
showcases the ability to succeed in spite of non-cognitive hardsinips. Both agency and resilience
suggest the filtering of the messages in meaningful ways that enables students to develop
independent strategies for sctleOI success. Future studies should further investigate the role of
agency (Martiri, 2000) and its relationship to resilience in Biack students. |
Some scholars argue that due tov-Black’s knowledge of the limited opi)ortum'ty structurethat
exists for their group, they ‘possess a.mo're pessimistic attitude aliout scho'QI van(.:l, as a result,
earn lower grades (Ogbu, 1973;’ Fordham & Ogbu, 1986). Yet, wlrtat is so unique about these
students is they, too, in some cases, held very ipeS‘SimjstiC’v'attitudes about career possibilities,
particulariy m the lower-payirig{fie}ldOf mathematics. The students cer.taii:ﬂ}‘f‘ ‘believed 'that ttlere :
~ would be a positive return ori iiiisiestment in their educatid‘ri, i)ut they rarely expressed attitudes
of future upper class grandeur.v Manystudents couclrie'd understanding of future employment
opportunities within a forecast of race iiegatively shiapiiig"_:their career opportunity structure,
The students in this study spoice of vbeinrg successful in mathematics and engineering but still

not being able to participate equitably as mathematics and engineering professionals, due to the
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multitude of racial injustices found witIﬁn t_vhev mgke-up of these disciplines. To clarify career
expectations such as these_iﬁ relaﬁoﬁ to_their career realities, further research should‘ be
_performed with Black mathematics and eng‘inee’rving sfqdents after éollege, po;ssibly’ with mid-
career lével mathematics and engineering Blacl; individu_als; |

My study included‘th.ree non-U.S. born Blacks. About 17.6 per’cent‘ of all Black adults over
the age of 25 m the Umted AState:‘s ‘hold a-,tbleast a four-year college degree compared to 22.6
percent of non-U. S. ’bor:n Bléck édul;cs (close_”t(b): the 30.6% for whites). The three non-U. S. born
Blacks revealed more similarivtie‘s than ciifferen;es in their Collége experiences compared to U.S.
born Blaéké, but there K~12'liyés weré drémaﬁéélly different. Although thére are nuances in
racial identity that r.nayiqcéur for reasons that deal with nationality and culture, the
commonalities in their ex?eﬁénéés, :SllChvaS laACkr of privilegé and pdwe_r, are shared because of
the shared meanings fof';Blackness in the U.S:. sdciety. Yet, éfter listening to the narratives of all
23 students, I am still left:woll.dgfmg, how is it that these two geographically different groups of
Blacks share rsuch similarities m their céllege experiences and their pérceptions of what is means
to be Black in America? |

A few of the studen"cé in this study eXpréssed conflict and antagonism tbward mathematics
and their sch'ool,environinent and they resisted the schools’ authority and ideology. To clarify,
the majdrity of the students followeci the ruleéénd regulations sét by school adininistrators, |
teachers, and other school ?efsohnel. Yet, they expressed a great deal of resentment over some
of the school policies and reje.ctéd ‘them, even if only in their minds. THS r‘esistan"ce offers a
more socially and histori&’ally rele;/éht .aécount of nOnponfornlity, even while enduring the rules
and while maintajn'mg r‘hathe.matics‘ and engineering échieveménts. Solérzano (2001) argues,

“resistance theories dembnstrate how individuals negotiate and struggle with structures and
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create meanings of their own .frOm tﬁésé iintefacti‘ons” (p-315). He refers to resistance as how
one reacts to social injustice and vfor‘ms fheif own opinioné about these Conditions.b A more
thorough investigation of reéistance,théor}% would be useful to further uﬁderstand how‘ Black
students experience and struggle against the current social structure with high achievemeht
outcomes. Resistance theory might also bé useful in éompréhending the Black _fémily’s and
community’s ﬁon—ﬁadiﬁonal efforts to self-educate, des?ite enduring obstacles (Perry, 2003).
Although most of the students in this study recognize thét ‘.society is structured in a way that
benefits the “oppressor,” they did not feel completely disempowered, and through resistance,
sought to become change agents by ‘bécomi’ng méntors in mathématics and engineering. The
respondents” dedication to providing more opportunities for Black students to learn and engage
in mathematical knowledge is;.‘méktricably related to the pa?ﬁcipants becoming resistance
educators. This political act could be unpacked through the investigation of progressive Black
mathematics teachers who tegéh to overcome issues of lack of écceés to knowledge, and racial,
class, and gendered op?ression through mathemaﬁés literacy.

The early school experienées of the participants in this study "//vere dominated by a fragile
resilience trajectory. During their elementary and high school years the main motivation to
- achieve was couched in proving their mathematical abilities to others, thereby verifying that
they are worthy of bemg educated. Did operating within a fragile form of resilience help them
to develop a high-awareness of racism and racial discrimination? In other words, is a fragile |
trajectory a necessary step toward developing knowledge of external forces that could have
otherwise served as education catas&ophes? Speculating on Black students that dropped out of
mathematics and engineering (particularly those one with a strong mathematics identity), théy

most likely were not able to develop past the fragile form of resilience. Of the 23 students in
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‘this study ohly one student was able to succeed o?erating under the fragile form of resilience
‘and even he ﬁ\ténds to shift out of the en‘gineering field‘for ‘his career. This leaves me

- wondering if Black students, who could havefna\}iga’tec:l the academic terra.ir»t‘,v might have

- aborted their majors because of lack of know how in developing a more intrinsically guided

| mathemaﬁés identity and positive Black idenﬁty. These are all quesﬁons tha% éﬁaﬁate from this.
research that I hope to develop fvurvther.‘

This study attempts to fit critical analysis of Black ekperience intoniathematics and

_engineering education. This r‘ésearéh is corrective as i;c has illuminated distortions that exist in
mathematics and engineéring education literature. I;c is descriptivé as it foers past, .preseht( ahd
anﬁcipated future coﬁsﬁmﬁons of tlAlev Black expefience, con’strbuctivevly ahél}}zed. It is
prescriptive in that these students prvovid‘ed a frésh narrative and new possibilities for the
mathematics énd engineering edﬁca’don community as a Whole. Itis éxpl(jratOry because it
focuses on new and under-explored research areas (i.e.; resiliency as it relates to hi‘gh-achieving
Black mathematics and engmeermg college vstudents). If is explanatory because it focuses on the
”whY” by exploring the reésqns these students are successful from their rich co-constructed |
perspectives. The résults of this research will aid in eroding the fop'-d;)wn, White masculine

\ hierarchy prevalent in research of high—achieving mathe‘mv‘atics .and engineering students.

The research presented in this‘bstudy provides nia’chema’dcs and engineering researchers and |
educators with additional 'conceptuallt(‘jols that are useful m.un'(v:lfelr'stkéndmg the compléxities of
high—a;hievmg Black students and‘th‘eir mathematics and,engméering lives. This research is
fueled by a longtime interest in how Black students aclﬁeve and sustain vsyucces}s in the racially

stereotyped and competitive field of mathematics.
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APPENDIX A

Medium University

# of Black - * Total ' % of
Yearly Engineering Engineering Black
Enrollments Enrollment Enrollment - ) Students
- Fall 2004 - ’ , ) » .
Sum2005 | - 227 3391 . 6.97 %
Fall 2005 - ’
Sum 2006 248 ¢ . 3332 ’ 7.49%
Fall 2006.- : :
Sum 2007 T 475 6723 7.99%
Table VIII

Medium'’s College Engineering Undergradng‘l‘te Fall Enrollment

# of Black : Total
Yearly Graduation . Engineering ' Engineering % of Black
Rates Graduates ‘Graduates Graduates
Fall 2004 - )
Sum 2005 25 368 10.16%
Fall 2005 -
Sum 2006 22 . 343 ‘ 6.57%
Table IX

Medium’s College Engineering Undergraduate Degree Recipients

Soho Institute
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Soho’s Undergraduate Engineering Fall Enrollment

254



APPENDIX A (continued)

Table XI
Soho’s Undergraduate Engineering Degrees Conferred
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Table XII
Soho’s Masters Engineering Fall Enrollment

| I
‘__-ﬂ__ :

Table XIII
' Soho’s Masters Engineering Degrees Conferred
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' APPENDIX A (continued)

-ﬂ_-ﬂ—_

' - Table XIV
Soho s Doctoral Fall Enrollment Engmeermg

Table XV
Soho s Doctoral Engmeermg Degrees Conferred

Browning College -

) Table XVI
Browning’s Mathematics Undergraduate Fall Enrollment
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APPENDIX A (continued)

— o A :
——-n_n-n-n———m

: Table XVII
Browning’s Mathematics Undergraduate Degrees Conferred

Table XVIII
Browning’s Mathematics Master’s Program Fall Enrollment

. Table XIX
Browmng s College Mathematics Master’s Degrees Conferred
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APPENDIX A (continued)
As the statistics indicate over the recent years (2003 - 2007) Browning has went from graduating less
than five percent of their Afriéa.n American mathematics students, on the undergraduate and level, to
- graduating 45% of enrollees in 2006 and 22.5% of enrollees in 20>07, on average. Similarly for Browning's

master’s degree enrollees in 2006 and 2007 Browning graduated 50% of their enrollees, on average.
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Table XX
Ivy University’s Engineering Fall Enrollment

o Table XXI
Ivy University’s Engineering Degrees Conferred
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APPENDIX A (continued)
Ivy’s Bachelor’s of Science Degrees are disproportionate in a number of ways: 2 to 1 males to females
are awarded degrees; approximately ‘a 15 to 1 ratio of Whites to Blacks awarded. undergraduate

engineering degrees.

, , 2003 - 2004 - |-.2004 - 2005 2005 -2006 | 2006 - 2007
# of Black Graduate Engineering Students 9 14 17 " 15
Total # of Graduate Engineering Students 584 710 - 636 - 536
% of Black Graduate Engineering 1.54 % 197 % 2.67% 2.80%
Students
Total Number of Black Engineering 2 5 2 2
Master’s Degree Recipients : o
Total Number of Black Engmeermg PhD 1 1 2 1
Degree Recipients .
# of Black Graduate Mathematlcs 0 0 1 1
Students :
Total # of Graduate Mathematics . - 37 45 46 42
Students
Total # of Black Math Master’s or PhD 0 0 0 .0
recipients '

Table XXII -

Ivy University’s Graduate Level Engineering and Mathematics Statistics
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APPENDIX B

Informed Consent Document to Participate in Dissertation Study:
Race, Identity, and Resilience: Black College Students Negotiating Success in Mathematlcs and
Englneerlng

Dear Prospective Research Participant:

My name is Ebony McGee. I am a Doctoral Candidate in the College of Education at the
University of Illinois at .Chicago. I am currently in the recruiting stage of my dissertation
research. The title of my dissertation study is Race, Identity, and Resilience: Black College:
Students Negotiating Success in Mathematics and Engineering. My dissertation advisor is Dr.
Danny Martin, Associate Professor in the College of Education at the University of Illinois at
Chicago. This dissertation study is belng funded by the Spencer Foundation and the.
ASHE/Lumina Foundatlon :

The objective of this study is to better understand how a select group of African American
mathematics and engineering college students develop and maintain high achievement outcomes.
Specifically, the goal is to better understand how these African American students interpret and
frame their academic achievement within educational arenas where African’ American presence '
is scarce. I would like you to take part in this research study by agreeing to partlclpate in the
questlonnalre and survey.

SURVEY

I will be asking you to complete a survey. The demographlc questlonnalre W111 include things
like your gender, ethnicity, career asplratlons etc. and will take approximately 5 minutes to
complete. In addition, I will ask you to complete a survey to better understand your experiences
as a Black mathematics and engineering student. This survey will take approximately 10
minutes to complete ' :

INTERVIEW : :

To capture the thoughts, feehngs and expression of Afncan American junior, senior and
graduate mathematics and englneerlng students I will also be 1nterv1ew1ng selected students who
participate in'the above survey. .

If you are selected to be 1nterv1ewed the interview w1ll take place in a mutually agreed upon
location at a time that is convenient for you. All interviews in this study are audiotaped and
participants have the option of being videotaped, which will typically take one and one-half to
two hours. However, this may vary depending on your individual responses to the interview
questions. T will ask both general and specific questions about you and your early schooling
history and overall life experiences as well as your experiences with mathematics and
engineering learning and participation in and out of school. If it is determined that additional
information regarding these experiences is needed, I will request the opportunity for a second
interview or a short follow-up discussion. If necessary, this second interview will also be audio
recorded with the optional of being video-recorded.
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APPENDIX B (continued)

To capture the living essence of the conversatlon and to provide a powerful counterstory against
the myriad of negative 1mages on  African Americans and mathematics and engineering
achievement, I will ask you to give permission to videotape the interview. The video recording
of the interview is optional and will in no way effect your participation in the study. If you agree
to being videotaped and become uncomfortable with any portion of the interview or recording,
you are free to stop the recording at any time.

SUPPORTING DOCUMENTS :
Supporting documents such as old report cards transcripts, teacher evaluations, or other school
records may also be requested, either at the time of the interview, or as a follow up. Provision of
- such documents is, however; voluntary. I will either (a) make photocopies of original documents
and return originals to you in person or (b) copy needed information from these documents into
your coded record at the time of the interview.

CONFIDENTIALITY : : ‘

All of the information that I obtain during the interview-will be kept confidential. Neither you
nor anyone else referred to in your interview will be identified by hame or any other identifiable
characteristics. I will use a code that conceals your, and others’, identity in all interview data and
supporting documents so that only me and my dissertation advisor will be able to determine your
identity. All identifying information (names, addresses, school name, etc.) on supporting
documents provided to us will be blacked ‘out and given pseudonyms when needed for
- presentation purposes. I will store and lock the interview tapes, supporting documents, and notes
from the research in a secure location in my home office. I will use excerpts of the interview
tapes and supporting documents for my dissertation. I will also use excerpts in published
research reports that explain any important findings from this study. Your confidentiality will be
maintained in these discussions and reports. I will keep the tapes, supporting documents, and
notes for a-period of approximately five years after the duration of this study. When they are no
longer useful, I will erase the tapes and shred the notes and supporting documents. ,

The questions that we will ask you during the interview are not expected to be upsetting;
however, please remember that you can skip any questions that you are not comfortable asking.
You may withdraw at any time should you feel uncomfortable. While you will not directly
benefit from participation in this research, you may be helping educators better understand the
factors that influence mathematics learning and participation among African Americans. I am
confident that this project will add to the understandlng of the achievements of African American
mathematics and engineering students. :
If you would like to participate or have questions about the research, please call me, Ebony
McGee, at 773.603.8980(cell). You can also contact me by email at emcgee2@uic.edu. After
receiving your verbal consent to participate, I will provide you with a copy of this Informed
Consent Document as well as a Consent Form to Participate in Dissertation Research Study for
your records.
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APPENDIX B (continued) .

If yoﬁ have anyvquestions abbut your rights as a research subjé,ct,‘ mayv call the University of
Illinois at Chicago Office for the Protection of Research Subjects at 3 172-996-171 1.

Ebony McGee » -
Doctoral Candidate, University of Illinois at Chicago
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APPENDIX B (continued)

Consent Form to Participate in Research Study: :
Race, Identity, and Resilience: Black College Students Negotiating-Success in
Mathematics and Engineering :

The study described above has been explained to me by Ebony McGee and I Voluntarlly agree to -
participate and be interviewed if selected

I have read (or someone has read to me) the above information. I have been given an opportunity
to ask questions and my questlons have been answered to my satlsfactlon I agree to participate
in this research. I have been given a copy of thls form.

Print Name

Signature

Email Address (Optional):

Phone # (Optional):‘
I give permission to videotape me while I am in this study:

* Please initial: Yes , No

I do not give permission to videotape me while I am in this study:

Please initial: ' Yes No
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- APPENDIX C
Telephone Script

Explanation and Invitation to Pai‘ticip‘ate in Dissertation Study entitled--
Race, Identlty, and Resnllence Black College Students Negotiating Success in Mathematics
: and Englneerlng »

Thank you 'Very much for inquiring about this study to betfer understand the experiences of
African American mathematics and engineering college students. I would like you to read the
following script describing the study; its purposes, procedures, and potential risks.

Dear Prospective Research Participant:

This dissertation study currently entitled Race, Identity, and Resilience: Black College Students
Negotiating Success in Mathematics and Engineering is being conducted by Ebony McGee,
“Doctoral Candidate in the College of Education at the University of Illinois at Chicago. This
dissertation study is being funded by the Spencer Foundation and the ASHE/Lumina Foundation.

This dissertation study seeks to better understand how a select grroup of African American
mathematics and engineering college students develop and maintain achievement outcomes.

I would like you to take part in'this research study by agreeing to participate in the questionnaire
and survey. I will be asking you to complete a questionnaire and perform a brief survey. The
questionnaire will include things like your gender, ethnicity, career aspirations, etc. and will take
approximately 5 minutes to complete. In addition, I will ask you to complete a survey to better
understand your experiences as a Black mathematics and engineering student. This survey will
take approximately 15 minutes to complete.

To better understand their beliefs and experiences and their relationship to mathematics learning
and participation, I will also be interviewing African American junior, senior and graduate
mathematics and engineering students. If selected, I would llke you to take part in this research
study by agreeing to be 1nterv1ewed :

Should you consent‘to the interview, it will take place in a mutually agreed upon location at a-
time that is convenient for you. All interviews in this study are audiotaped, and participants have
the option of being videotaped, and typically take one and one-half to two hours. However, this
may vary depending on your individual responses to the interview questions. I will ask both
general and specific questions about you, your schooling hlstory, overall life experiences as well
as your experiences with mathematics learning and part1¢1pat10n in and out of school. If it is
determined that additional information regarding these experiences is needed, I will request the

“opportunity for a second interview or a short follow-up discussion. If necessary, this second
interview will also be recorded, with the optional of being video-recorded.
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APPENDIX C (continued)

To capture the living essence of the conversation and to provide a powerful counterstory against
~the myriad of negative images on Blacks and mathematics and engineering achievement, I will
ask you to give permission to videotape the interview. The video recording of the interview is
optional and will in no way effect your participation in the study. If you agree to being
videotaped and become uncomfortable with any portion of the interview or recording, you are
free to stop the recording at any time.
Supporting documents such as old report cards, teacher evaluations, or other school records may
also be requested, either at the time of the interview, or as a follow up. Provision of such -
documents is, however, voluntary. I will either (a) make photocopies of original documents and
* return originals to you in person or (b) copy needed 1nf0rmat10n from these documents into your
coded record at the time of the interview. -
All of the information that we obtain during the interview will be kept confidential. Neither you
nor anyone else referred to in your interview will be identified by name. I will use a code that
conceals your, and others’, identity in all interview data and supporting documents. Only I and
my graduate advisor, Dr. Danny Martin, will be able to determine your identity. All identifying
information (names, addresses, school name, etc.) on supporting documents provided to us will
be blacked out and given pseudonyms when needed for presentation purposes. I will store and
lock the interview tapes, supporting documents, and notes from the research in a secure location
in my graduate advisor’s school office. I will use excerpts of the interview tapes and supporting
documents for my dissertation study. I will also use excerpts in published research reports that
explain any important findings from this study. Your confidentiality will be maintained in these
discussions and reports. I will keep the tapes, supporting documents, and notes for a period of
approximately five years after the duration of this study. When they are no longer useful, I will
erase the tapes and shred the notes and supporting documents.
The questions that we will ask you during the interview are not expected to be upsetting;
however, please remember that you can skip any questions that you are not comfortable asking.
You may withdraw at any time should you feel uncomfortable. While you will not directly -
benefit from participation in this research, you may be helping educators better understand the
factors that influence mathematics learning and participation among African Americans. [ am
confident that this project will add to the understanding of the achievements of African American
mathematics and engineering students.
After receiving your consent to part101pate I will provide you with a copy of an Informed
Consent Document to Participate in Dissertation Study for your records.
Please feel free to write down one of the contact methods to contact me, Ebony McGee. Cell
phone: 773.603.8980. email: emcgeeZ@ulc edu

Thank you. Please advise me on your interest and feel free to forward this message to any other
mathematics or engineering student which might be 1nterested Also the ﬂyer is attached for your
convenience.

Very Best,
‘Ebony
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APPENDIX D

Student Demographic Questionnaire

Race, Identity, and Resilience: Black College Students Negotiating Success in Mathemattcs ‘
and Engineering

Please complete the followmg information by either checkmg () or ﬁlhng in the 1 necessary
1nformat1on Please write eligibly.

BACKGROUND DEMOGRAPHICS

Gender: Male - Female -

Race (check all that apply): Black - African American

Please list your ethnicity (ie. J ameiican, Nigerian, etc):

Age: Birthdate:

Were you raised in a one parent/guardian or two parent/guardian household? |

By Whom? (Mother, Father, Grandmé, etc.)

Do you speak another language other than English? Yes No

What language?

Primary Language spoken at home

Your Parent(s)/Guardian(s) Average Annual Household Income:

Less than $20,000 $60,000 — $79,999
$20,000 — $39,999 $80,000 — $99,999
$40,000 — $59.999 Over $100,000

Birthplace of Parents/Guardians (list Cify/State or vCountry if hot U.S)

How long have you been living in the U.S.?
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APPENDIX D (continued)

Number of Siblings in the household?

HIGH SCHOOL OR GED EDUCATION |

When did you graduate from High School (Approximate Date)?

-OR- GED received date

Name, City and State of High School:

High School GPA:

Did you take AP Exams in High School? Yes No

. If so please list the Classes and the fail/pass grade or s;dre (be }s:ure‘ to include mathematics
classes, if applicable): ' '

Exam Name Score (Pass/Fail)

Did you start a career/job béfore entering co.llege.? _Yes No

If so'what was the career/job?

UNDERGRADUATE COLLEGE DEMOGRAPHICS -List your undergraduate
information ONLY '

Specific name of current Mathematics or Engineering Major (ie. Applied Mathematics or

Electrical Engineering):

List minor (if applicable):
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© APPENDIX D (continued)

Enrolled in college part-time or full time?: Part-time ' - Full-time

Current GPA and Anticipated Gifilduation Date;

Do you have a part-time of full time job: Part-time » Full-time

How many hours/wegk do youwork?

Please list the job title: |

How many years have you been in Collégef ‘

Major Entering in College:

Do you anticipat.e going to Glx"éduzate School? - Yes No

--If so for what discipline/major?

What is your intended career?

------ UNDERGRDUATE STUDENTS STOP HERE. Thank you for your participétion.—--—---

- GRADUATE STUDENTS DEMOGRAPHICS —Graduate Students Only Complete this
- Section ' S ‘ '

What institution did you recéive your undergraduate degree:

" Name of your undergraduate degree and> GPA:

What year did y.ou receive your undergraduate degreé?i

" What degree(s) are you curréntly seeking (ie. MS, PhD, etc)?:

Specific name of current Mathematics or Engineering Degree (ie; Applied Mathematics or
Electrical Engineering):

-Specific Area of Concentration:

Anticipated Graduation Date:
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- APPENDIX D (continued)

Do you have a partl-tin:ie»or full time job: _ Part-time

Do you have a research or fe’aching assistantship?

Full-time

If so please specify:

What career are you asbiring towards attaining?
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APPENDIX E

Multidimensional Inventory of Black Identity (MIBI) Scale

~ Strongly » Strongly
: Disagree Neutral ’ Agree
1. Overall, being Black has very little to do with o »
how | feel about myself. 1 2 3 4 5 6 7
2. Itis important for Black people to surround their
children with Black art, music and literature. ' 1 2 3 4 5 6 7
3. Black people should not marry interracially. 1 2 3 4 5 6 7
4. | feel good about Black people. . ” 1 2 3 4 5 6 7
5. Overall, Blacks are considered good by ' : '
' others 1 2 3 4 5 6 7
-6. In general, being Black is an |mportant part of .
my self-image. ‘ 1 2 3 4 5 6 7
7. 1 am happy that | am Black. o 12 3 4 5 6 7
8. | feel that Blacks have made major .
accomplishments and advancements : 1 2 3 4 5 6 - 7
9. My destiny is tied to the destmy of other o
Black people. . _ 1 2 3 4 5 6 7
10. Blacks who espouse separatism are as racist as »
White people who also espouse separatism. 1 2 3 4 5 6 7
11 Blacks wou|d be better off if they adopted v
* Afrocentric values. 1 2 3 4 5 -6 7
12. Black students are better off going to schools v : ‘ :
that are controlled and organized by Blacks. 1 2 3 4 5 6 7
13. Being Black is unimportant to my sense of »
what kind of personlam. 1 2 3 4 5 6 7
14. Black people must organize ihemselves into ,
a separate Black political force. ' -1 2 3 4 5 6. 7
15. In general, others respectBIaCk people. 1 » 2 3 4 5 6 7
16. Whenever possible, Blacks should buy from '
other Black businesses. 1 2 3 4 5 -6 7
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17.
18.
- 19.

20.

21.
22.
23.

24.

25.
26.
27.
28.

29.

30.

31.

Appendix E (continued)

Most people consider Blacks, on the.average,
to be more ineffective than other racial groups.

A sign of progress is that Blacks are in the ‘

‘mainstream of America more than ever before.

| have a strong sense of belongmg to Black
people.

The same forces which have Ied to the

oppression of Blacks have also led to the

oppression of other groups.

A thorough knowledge of Black history is
very important for Blacks today.

Blacks and Whites can never live in true
harmony because of racial differences.

Black values shouid not be mconsrstent wrth
human values.

| often regret that | am Black.

White people can never be trusted where
Blacks are concerned.

Blacks should have the choice to marry
interracially.

Blacks and Whites have more commona|t|es
than differences.

Black people should not coneider race when

buying art or selecting a book to read.

Blacks would be better off if they were more
concerned with the problems facing all people
than just focusing on Black issues.

Being an individual is more important than
identifying oneself as Black.

We are all children of a h|gher being, therefore
we should love people of all races.

Strongly
Disagree
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32.
33.

34.

35.
36.

37.

| 38.
39.
40.
41.

42.

Appendix E (continued)

Blacks should judge Whites as individuals and
not as. members of the White race.

I have a strong attachment to other Black
people. -

The struggle for Black liberation in America
should be closely related to the struggle of
other oppressed groups.. .

Strongly
Disagree . - Neutral

People regardless of their race have strengths -

and limitations.

Blacks should learn about the oppression of
other groups.

Because America is predominantly white, it is
important that Blacks go to White schools so
that they can gain experience interacting’

‘with Whites.

Black people should treat other oppressed
people as allies. ‘

Blacks should strive to be full members of the
American political system..

Blacks should-try to work within the system to
achieve their political and e‘conomic goals.

BIacks should strive to mtegrate all institutions
which are segregated.

The racism Blacks have experienced is similar
to that of other minority groups.

43. Blacks should feel free to interact s00|ally with

44.

45,

White people.

Blacks should view themselves as being
Americans first and foremost.

There are other people who experience racial
injustice and indignities similar to Black
Americans.
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-Appendix E (Cdntinued)

46. The plight of Blacks in America will improve
“only when Blacks are in |mportant posmons
within the system

47. Blacks will be more successful in achieving
their goals if they form coalitions ‘with other
oppressed groups.

48. Being Black is an 1mportant reflectlon of
who | am. »

49. Blacks should try to become friends with
people from other oppressed groups. -

50. The dominant society devalues anything not :

White male oriented.

51. Being Black is notva major factor in my social

relationships.

' 52. Blacks are not respected by the broader
society.

53. In general, other groups view Blacksv ina
positive manner.

54. 1 am proud to be Black.

55. | feel that the Black community has made
valuable contributions to this society.

56. Society views Black people as an asset.

Strongly : :
Disagree Neutral -
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